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STEEL FOUNDATIONS OF TALL OFFICE BUILDINGS, 
The contour of the city of New "Sork is undergroiug 
a very striking change in the increasing number of 
tall office buildings now being erected. The construc- 
tion of these buildings is made possible only by the use 
of steel frames. The older type of building, whether 
of brick, of stone, or of iron, depended for its strength 
upon its walls. The modern tall office building has a 
steel frame. This carries nearly the whole weight, 
and the walls, solid and massive as they appear, 
do not support the structure, but simply fill the 
interstices. It is startling to think of the entire super- 
structure of a twenty-story building resting upon 
thirty or forty columns. Yet without this modern de- 
velopment, without the use of steel, the walls of these 
buildings would have to be so thick at the lower story 
that there would be no room left for offices. 

In a recent issue we illustrated the placing of the 
piers of the American Surety Company Building, in 



cornice line. ■ It covers a lot approximately a square, 
85 feet 4 inches by 84 feet 8 inches in area, yet none of 
whose sides are quite parallel. The general design of 
the tower-like structure speaks for itself, though much 
of the detail is very rich, and cannot be shown in a 
cut on so small a scale. At the base are shown the 
different piers sunk by the pneumatic method de- 
scribed in our issue of August 25. The bearing of 
the columns has to be distributed over the tops of 
these piers. A steel plate covers the top of the 
masonry. On this is placed a grillage, whose first 
course is made of ten 24 inch I beams ■ ghing 80 
pounds to the foot. These beams me just long 
enough to extend across the top of thr pier, which is 
covered by them laid close together. Transversely to 
these, five 20' inch I beams, weighing 64 pounds to the 
foot, are laid, covering about one- half of the area, only 
in the center. A course of steel billets, 4 inches square 
each, rests on these beams, and on this third course of 
the grillage the base of the column is placed. 

This description applies to the direct bearing col- 
umns. As this building is erected, no party walls are 
to be employed ; the foundation had to b'e restricted to 
the limits of the lot where bounded by other houses. 
It is evident that a directly bearing column for some 
portions of the side wall would have rested dangerous- 
ly near the edge of the foundation piers. To provide 
for this difficulty, cantilevers are employed to shift the 
bearing of the outside column back to the center of 
the pier. Referring to the large cut, one of such canti- 
levers is shown on its right hand, and the same is 
shown on a larger scale in the larger scale or detail cut. 
On precisely such grillages as already described, a very 
deep plate girder is established, which rests on two 
sets of steel billets, each set placed approximately over 
the center of a, pier top. The inner end of the canti- 
lever is held down by massive iron straps. Its outer 
end projects for several feet beyond the steel billets, 
and on its outer extremity is placed the column of the 
outer wall. As the building progresses, the tie just de- 
scribed holds the inward end of the cantilever down in 
(Continued on page 359.) 



The American Surety Boilding. 



Faliye Building. 

this city. This showed one of the first operations inci- 
dent to the establishment of a foundation of a tall 
office building. 

In our present issue we illustrate the construction of 
the steel foundation work of such a building, represent- 
ing at the same time the superstructure resting on the 
foundations in question. 

In the cuts two bui'dings are shown, both drawn to 
the same scale. The one on the left hand of the page 
represents the American Surety building, designed 
by Mr. Bruce Price, the well known architect of this 
city, with its foundation or substructure exposed. 
The building is 303 feet high from the street to the 

THE STEEL FOUNDATIONS OF TALL OFFICE BUILDINGS. 




Details of CautUever, AmericaTi Surety Building. 
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A TORPEDO BOAT THAT KATES OVER THIRTY-THREE 
MILES PER HOUR. 
The British A(3miralty is ad(3ing a large fleet of fast 
torpeclo boats to the navy, several of which, already 
completed, are faster than any boats in the world. 
The latest example is the Ardent. This boat is 200 
feet long, 19 feet wide, 14 feet deep. Her engines are 
5,000 horse power, built by Thornycroft & Co. On 
trial November 9, making two runs with and against 
tide, her mean speed was 29-18 knots per hour, or a 
little over 33)^ miles per hour— the fastest velocity 
ever attained by a steam vessel. At the above i^peed 
there was an absence of the usual vibration and but 
little flame at the tops of the chimneys. The Ardent 
is a wonderful boat. We need not enlarge upon the 
importance to our own navy of the possession of ves- 
sels equal in speed to those of other nations, and it is 
to be hoped Congress will lose no time in providing 
for their construction. 



THE NEW BROOKLYN BRIDGE STATIONS. 

The work of enlarging the terminal stations of the 
Brooklyn Bridge is being rapidly advanced, and some- 
thing of their ultimate design is already apparent. 
With the new system of tracks and platforms, trains 
may be run across the bridge every 45 seconds, instead 
of every 90 seconds, as at present. The present carry- 
ing capacity of the cars is 16,000 per hour, and this will 
be increased to 32,000 persons per hour. There will also 
bean entirely new arrangement of stairs and passage 
ways for reaching the street and the elevated railroad 
stations. The exacting requirements of the new sta- 
tions and the limited amount of space available for 
carrying them out make the work very interesting 
from a mechanical standpoint. 

The platforms in the new stations will be much 
wider than the present ones, and tracks will be laid on 
each side of them. The trains will be run to and fro 
on both sides of these platforms, thus making it possi- 
ble to load and unload two trains at a time. At pres- 
ent the work on the station at the Brooklyn end of 
the bridge is much farther advanced than on the New 
York side. The framework of the building is in place 
and the work of putting on the roof is already well 
under way. Tlie outward appearance of the station 
will be much the same as the old one, but the interior 
arrangements will be widely different. The Brooklyn 
station now extends from Sands Street to High Street, 
although it will ultimately extend on its north end as 
far as the north side of Sands Street. This part 
of the work, however, will be delayed until the 
Brooklyn elevated railroad has finished its connec- 
tion with the bridge, and the present elevated rail- 
road station has been removed. The new bridge sta- 
tion will not be used until both of the elevated roads 
are read}- to bring passengers to its southern end. The 
Brooklyn elevated road intends to run through the 
northern end of the bridge station, then to encircle the 
plaza and pass again through the station at its south- 
ern end, thus forming a continuous loop and avoiding 
the trouble of switching. According to Superintend- 
ent Martin, it will not be possible to run bridge trains 
on the new s3'stem before next spring. 

The roadways on the bridge have been widened near 
the stations on both sides of the river to prepare for the 
new arrangement. The purpose is to spread the rail^ 
road tracks wider apart than they are at present, so 
that the trains may be run to the outer edges of the 
new platform. The new tracks will therefore extend 
a trifle over the old roadway. 

A serious objection to the new system will be the in- 
creased danger of accident incurred in handling so 
iiiaiiy trains. The new system is, however, the most 
perfect one possible under the present conditions. 
To obtain greater safety of transportation, relief can 
only be found by building other bridges. 

» I » I » 

THE SMALL CALIBER BULLET IN THE EAST. 

In our is'iue of November 10 we published an article 
entitled "Small Caliber Projectiles." Since the ap- 
pearance of this article the world has learned of the 
terrible wounds produced by the small bullet in the 
war between China and Japan. It has been known 
for a long time that the small caliber bullet would 
necessarily increase the death rate in war. In Germany 
the number of litter bearers has been largely increased, 
so that every corps now has 1,168 litter bearers; this 
increase was made in view of the fact that greater 
mortality might be expected. As far back as the bat- 
tle of Gravelotte, in 1870, the superiority of the French 
chassepot of 11 mm. over the Prussian needle gun of 
14 mm. was noted. From 18t6 on experiments have 
been conducted to ascertain the efficiency of the new 
projectiles and the nature of the wounds produced by 
them. In the lecture delived to the cadetsat Annapolis 
"On Gunshot Injuries Produced by the New Projec- 
tile of Small Caliber," by Henry G. Beyer, Surgeon 
U. S. N., printed in the Proceedings of the U. S Naval 
Institute, thirty -four references were made to literature 
on the subject, no title being earlier than 1881. The 
experiments were made on cadavers and animals, and 
showed that a great deal of the tissue was destroyed 
and the bones very finely comminuted The destruc- 



tion wrought by the new bullet is largely the result of 
the so called "explosive action." By this term we are 
to understand the injury produced by projectiles, 
which is out of proportion to the size of the projectile 
itself. Thus if the tissues are destroyed or pulped and 
the bone pulverized, the injury would be more exten- 
sive than if the bullet had merely plowed through the 
flesh and fractured the bone. 

The captain of one of the American warships on the 
Asiatic station has written home of some very inter- 
esting things that he has seen. Describing a visit to 
the Japanese field hospital, near Nagasaki, he says : 

"There I got a fair conception of the killing and 
wounding qualities of the new small bore rifle that all 
Europe is adopting. The Japanese infantry arm isthe 
Murata, the invention of Gen. Murata, now chief of 
ordnance of Japan. The caliber of thegunis 0'315i:nd 
the bullet weighs 235 grains. 

" I saw a Cliinese officer who had been struck in the 
knee joint by one of these bullets, fired at a distance 
of about l.tOO yards. The thin steel envelope of the 
bullet had broken and the joint was simply a mass of 
finely comminuted bone splinters. The knee wa3 per- 
fectly soft, without a bone in it unbroken an inch long. 
Of course the leg had to be amputated." 

The caliber of the new United States magazine rifle is 
0'30 and the bullet weighs 220 grains. When this bul- 
let was first decided upon, there was considerable talk 
about the new bullet lessening the mortality in war. 
Many persons claimed that the new projectile would, 
in a large number of cases, simply put the soldier hors 
de combat, and some even went so far as to call it a 
"humanitarian " bullet; butitis difficult to see wherein 
humanity is benefited, in view of the facts mentioned 
above, unless it is to assist in extirpating war, for 
after all a battle is a " bestial frenzy," as Leonardo da 
Viiici has well remarked. 



A inodel Xeiieiiieut House, 

Plans are being discussed by a number of philan- 
thropic people in New York for providing healthful 
and comfortable tenement houses for the poor at rea- 
sonable rates of rent. It is proposed to build on a plot 
of ground in Brooklyn, 75 by 208 feet, a huge struc- 
ture six stories high, to contain 408 rooms. Several of 
the provisions for the comfort of these people will 
doubtless prove of great value. A central open court, 
20 feet wide, will run from the front to the rear of the 
building, thus providing plenty of light and air. No 
rooms are to communicate, but all will be easily acces- 
sible. The frame of the building is to be constructed 
of iron or steel, and the covering will consist of sheets 
of corrugated iron. The whole is to be absolutely fire- 
proof. The building will also be supplied throughout 
with the most approved sanitary arrangements. The 
estimated cost of the building is $125,000. The rooms 
will be rented in suites of 2, 3 or 4, at the rate of $3 a 
month for each room. The stock company who expect 
to supply tlie capital for this undertaking argue that 
the tenement houses are a necessary evil, and that 
charity should be expended to the end of making them 
as wholesome as possible. A novel feature of this es 
tablishment will be the distinct divisions into which 
the liouse is to be divided, in order to provide separate 
apartments for Germans, Jews and Italians. 



steam as a means of Defense. 

A simple and effective method of repelling train rob- 
bers by discharging jets of steam upon the attacking 
party has recently been patented by William H. 
Reeve, an old tugboatman, of New York. The invent- 
or has enlarged upon the plan long followed by rail- 
road companies of attaching a steam jet to locomo- 
tives to scare cows and other animals from the track. 
The patent provides for running steam pipes along the 
boiler, one on either side from tlie cab forward. The 
ends of *^he pipes are supplied with small nozzles so 
formed that jets of steam maybe projected through 
them a distance of 50 or 60 feet. It is claimed that 
these would prevent any person from approaching 
nearer than this distance. Similar pipes could be run 
to the rear of the train and be supplied with nozzles, 
rendering it impossible for any one to reach the rear 
platform. Other pipes could be arranged at the car 
doors, while by the use of flexible pipes or hose the 
steam could be carried and discharged from the win- 
dows at will. These pipes need not be so large as to 
be unsightly or inconvenient in any way. 

A further use of steam as a means of defense, the in- 
ventor claims, would be in protecting banks against 
thieves. Since banks are usually heated with steam, 
the attachment could readily be made. Small jets of 
steam might be so arranged at the windows of the 
tellers that they could be projected into the faces of 
the robbers. These jets might be operated by hidden 
levers or by electrical attachments. 

A more ambitious plan, however, is to utilize steam 
in the defense of forts, armories or arsenals. Powerful 
jets of steam could be discharged at doors and win- 
dows of arsenals. Forts could be protected in a simi- 
lar manner, and as long as the supply of steam held 
out, the inventor claims, they could not possibly be 
carried by assault. 
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Xlie Early History of Literature, 

In a most interesting article by Amelia B. Edwards, 
in the Contemporary Review, entitled " The Art of the 
Novelist," the author says : 

One of the most ancient examples of fiction in the 
world, one which has survivedthe rise and fall of many 
an ancient and many a modern empire, is an Egyptian 
romance entitled '■ The Tale of the Two Brothers." 
We have the original manuscript in the British 
Museum. It is written on nineteen sheets of papyrus, 
in a fine hieratic hand, and it was penned some three 
thousand two hundred years ago by a Theban scribe 
named Ennana. This Ennana was Librarian of the 
Palace to King Merenptah, the supposed Pharaoh of 
the Exodus; and he appears to have written the tale 
by order of the Treasurer, for the entertainment of the 
Crown Prince, Seti-Merenptah, who subsequently 
reigned as Seti II. This prince hassigned his name in 
two places on the back of the manuscript, these being 
probably the.only autograph signatures of any Egyptian 
king which have come down to our time. This most 
venerable and precious document was purchased in 
Italy by Madam d'Orbiney, who sold it in 1837 to 
the authorities f of ;the British Museum; and it is now 
known as the d'Orbiney Papyrus. 

That the ancient Egyptians were novelists and 
readers of novels was what no one suspected till Madam 
d'Orbiney purchased her famous papyrus in 1857. The 
Egyptologists of Europe were, in fact, fairly scandaliz- 
ed to find that these "grave and reverend signiors," 
whose mummies were so eminently respeetable, had 
tastes as frivolous as our own. Since that time many 
more specimens of ancient Egyptian fiction have come 
to light, tales of adventure by land and sea, tales of 
encliantment and magic; even historical romances and 
ghost stories.* These discoveries have cast a new 
light upon the early history of literature. They show 
us that Egypt was not only the birthplace of all our 
arts and all our sciences, but that the Valley of the 
Nile was in truth the cradle of romance. It was from 
Egyptian sources that Herodotus derived many a nar- 
rative which he innocently accepted for fact and re- 
peated as history; and it is from these sources that the 
Arab story-tellers of the middle ages draw many an 
incident familiar to us all in the pages of "The Thou- 
sand and One Nights." "The Shipwrecked Mariner"} 
(who, by the way, performs the astonishing feat of sail- 
ing up the Nile as far as Nubia, and thence gaining 
the open sea) is cast, like Sindbad the Sailor, upon an 
island peopled b y serpents. General Tah uti, in a story 
called "The Taking of Joppa,"t introduces his soldiers 
into the beleaguered city by means of a stratagem less 
successfully attempted in after-ages by the "Forty 
Thieves ;" that is to say, he conceals a certain number 
of men in big jars which are carried by others of their 
comrades, disguised as captives laden with booty. 

We modern novelists are well pleased when our stories 
find favor in many lands, and are translated into many 
tongues; but if tried by this test, the second part of 
"The Tale of the Two Brothers " throws all our mod- 
ern successes into the shade. We find it reproduced in 
every age and in every civilized land. 

The fact that novels and tales were written by the 
scribes of Egypt before Hebron and Zoan were found- 
ed, is indeed very extraordinary. And we must re- 
member that these ancient romances are the parent- 
source of all the light literature of mediaeval and mod- 
ern times. The great Mesopotamian nations had ap- 
parently no school of fiction. Theolay cylinders and tab- 
lets of Borsippa, of Warka, of Babylon, of Nineveh, have 
as yet yielded nothing m the shape of a popular tale or 
a popular song. Legends of gods and heroes, chroni- 
cles of victories, cold-blooded records of hideous tor- 
tares inflicted on prisoners of war, calendars, contracts, 
accounts, magical formulae, and the like, have come 
down to us in abundance from the libraries of these 
grim, practical and eminently disagreeable people; but 
nothing, absolutely nothing, which brings them into 
touch with ourselves, upon the common ground of im- 
agination or sympathy. When, therefore, we lose 
sight of fiction in Egypt, we lose sight of it for a long 
time in the East, and follow it to the West, to Greece 
and to Rome. 



experiments on land showed that the shots fell within 
a distance of thirty-two feet of each other after trav- 
eling a distance of 3,000 yards. In the case of the 
shots fired at a target on the water, it was found that 
the four shots fell so close together as to make a single 
splash, and every shot hit the target or came within 
a few feet of doing so. The experimenters declare 
that they were well satisfied with the result. 



EXPIRATION OF THE HEKTOGEAPH PATENT. 

The invention known as the hektograph (from the 
Greek ekaton, hundred, and graph, write) consists in 
making a pad or cake of gelatine, glycerine and water. 
This forms a stiflf jelly, and if a sheet of paper having 
lines drawn or written with aniline ink is lightly 
pressed upon the jelly, a reversed copy of the lines or 
writing will be received thereon. The ink is absorbed 
by the jelly to such an extent that many successive 
copies of the lines or writing may be taken by simply 
pressing successive sheets of dry blank paper upon the 
inscribed jelly. It forms a most convenient and excel- 
lent method of duplicating letters, sketches, etc. The 
mode of use is illustrated in our engraving. 

A United States patent for this invention was 
granted June 1, 1880, to the Austrian inventors, Messrs. 
Kwaysser and Husak, and under the ordinary term of 
the law the patent would expire June 1, 1897. Section 
4,887 of the United States Statutes, however, provides 
that " every patent granted for an invention which has 
been previously patented in a foreign country shall be 
so limited as to expire at the same time with the 
foreign patent, or, if there be more than one, at the 
same time with the one having the shortest term." 

Several foreign patents were granted for the above 
invention prior to the American patent, among them 
ail English patent, which expired November 13, 1894 ; 
consequently, the American patent expired on that 



Trial of Mortar Batteries at Sandy Hook. 

A very interesting series of experiments were con- 
ducted recently at Sandy Hook by the Board of Ord- 
nance and Fortification to ascertain the value of mor- 
tar batteries in repellingthe attack of an enemy. The 
idea was '■ to determine how far and with how 
much accuracy they could be thrown when it was 
desired to perforate the deck of an enemy's war 
ship. A battery of mortars consists of sixteen 
pieces, and the trial consisted in setting these off 
singly and in groups of four. By carefully adjust- 
ing the angle of the gun, the single shots were made 
to hit the target repeatedly. The purpose of dis 
charging four guns at a time was to ascertain if the 
shots could be made to fall at the same point. The 

* An English translation of certain ancient Egyptian tales, in illustrated 
form, will shortly be issued by Professor Flinders Petrie. 
t From a Twelfth Dynasty papyrus. 
X From a papyrus of the Eighteenth Dynasty. 




date, and ihe invention is now the property of the 
public, and any person may now freely make, use, and 
sell the hektograph. 
An approved formula is as follows : 

THE COPYING PAD. 

Gelatine, by weight 1 part. 

Glycerine 4 parts. 

Water. 2 parts. 

THE INKS. 

1. Methyl violet 1 part. 

Water 7 parts. 

Alcohol 1 part. 

2. Rosaniline 8 parts. 

Water .10 parts. 

Alcohol 1 part. 

To prepare the pad for use it is neceissary to pass a 
wet sponge lightly over the face of the gelatine and 
allow it to nearly dry before taking the first copy. If 
this precaution is neglected, the face of the pad will be 
ruined by the first transfer. 



miectrlc Traction in Paris. 

Two electric tramways, both operated on the ac- 
cumulator system, are at present in successful opera- 
tion in Paris. One runs from St. Denis to the Made- 
leine and the other from St. Denis to the Opera, both 
lines belonging to the Compagnie des Tramways de 
Paris et du Departement de la Seine. The length of 
each line is about 5% miles. The electricity generat- 
ing station is situated at St. Denis, where the accumu- 
lators for both lines are charged. The generating plant 
comprises three Desrozier's dynamos driven by three 
Corliss engines, each of 12.5 horsepower. The dynamos, 
which were supplied by the Maison Breguet, of Paris, 
run at 600 revolutions per minute, and give 330 am peres 
at 260 volts pressure, being arranged in quantity. 

The car chest is supported on two single-axle trucks 
connected together by an arrangement of springs to 
allow of passing round curves. Each car will accom- 
modate fifty passengers. Theaccumulators, which are 
of the Laurent Cely type, supplied by the Societe pour 



le Travail Electrique des Metaux, of Paris, are 
placed under the seats of the car. Two batteries are 
allotted to each motor car, each battery consisting of 
108 cells having 11 plates, inclosed in ebonite cases. 
The dimensions of the plates are: Depth 200 mm., 
width 200 mm., or 8 inches square, and thickness 0006 
mm., while the weight of the active material is 38^< 
pounds per cell. Theaccumulators are rapidly charged 
at a constant potential of 260 volts. The capacity of a 
battery of accumulators is 230 ampere hours, equal to 
52 horse power hours, sufficient to run the car for a 
period of six hours, equal to from four to six consecutive 
journeys. The average distance traveled by each car 
is 135 kilometers per day, or about 83 miles. The effici- 
ency of the accumulators is said to be 70 per cent. The 
average yield is 35 amperes on the level and 55 am peres 
on grades of 25 mm. per meter. In practical operation 
deep grades occur which necessitate a yield of 70 am- 
peres, eq ual to 4 amperes per kilogramme of active ma- 
terial. The track consists of both Vignole rails and 
Broca grooved rails, the former, weighing i8}4 pounds 
per meter, being laid in the suburban roads, wliile the 
Broca rails, weighing 92}4 pounds per meter, are laid 
within the city limits. One charge of theaccumulators 
would suffice for a journey of 120 kilometers on the 
Vignole rails and only 65 kilometers on the Broca 
rails. The upkeep and the charging of the accu- 
mulators is done under contract by the Societ<3 pour 
le Travail Electrique des Miitaux, at the rate of 16 cen- 
times (a little over 3 cents) per car kilometer, or not 
quite 5 cents per mile. 

Coming now to the motors, these are two in number, 
and of the Manchester type, with Gramme ring induc- 
tors. The}' are excited in series, while the brushes are 
composed of four carbon blocks. Connection is made 
between the motors and the axles by two systems of 
gear wheels in the ratio of 12 to 1, the first series run- 
ning in an oil bath. Each motor can develop, at 1,350 
revolutions per minute, a total of 10,000 watts at 200 
volts pressure. Under these conditions the efficiency 
between the terminals of the dynamo and the axl^s of 
the trucks is said to reach 73 percent. It should be 
added that both the trucks and motors were supplied 
by Messrs. Averly, of Lyons, and that the total weight 
of a motor car, including accumulators, motor, and the 
full number of passengers, is nearly ldl{ tons. 

^ < » > »i 

Kffect of macliinery. 

In mechanical weaving the progress, says the Manu- 
facturers' Gazette, has been great, not only in the 
quality and character of the work done, but in the 
amount of production. There is scarcely a woven 
design that cannot now be produced on the power 
loom. But the advancement in power loom v, caving 
is more appreciated in the speed at which the loom can 
be run and the facility with which it can be tended. 
In this, England is much ahead of the Continent, and 
the United States of the world. In 1830 the average 
speed of the cotton loom on plain goods was 80 to 90 
picks in England, while to-day it is 195 picks. In some 
instances the speed is run up to 240 picks a minute. 
These speedsare theoretical, and indicate the possibili- 
ties of the machine. As a fact, the effectiveness of the 
loom is 8 to 16 per cent less, due to stoppages from va- 
rious causes. The difference between the theoretical 
and practical efficiency of the loom is owing in an im- 
portant degree to the efficiency of the operative that 
operates it. This is seen, somewhat, in the number of 
looms that one person runs, which is considerably 
greater in the United States than in England, and 
greater] in the latter country than on the Continent. 
The records of a large weaving mill in Hyde, which 
has remained in the hands of the same family for the 
period covered, 1832-90, show an increase in the weekly 
production per operative of over 140 percent, and at 
the same time a decrease in the unit cost of labor, while 
the earnings per weaver have been increased nearly 90 
per cent, notwithstanding a reduction in working 
hours, per week, of over 24 cent. Not only have the 
earnings increased in this proportion, but their buying 
power has increased even more, or 220 per cent, based 
on the price of flour. According to Ellison's statistics, 
the productive capacity per operative increased 2}4 
times from 1844 to 1880, and the cost of labor per 
pound of cotton manufactured declined nearly 85 per 
cent. 

* I » I » 

Desulplinrlzation of Itlquld Cast Iron. 

The author has solved the problem by the use of the 
non-oxidized salts of barium, especially the ferro- 
cyanides, which are easily decomposed by heat into 
iron, carbon and barium. Barium ferrocyanide is ob- 
tained by mixing the concentrated and boiling solu- 
tions of yellow prussiate and of barium chloride. A 
double barium and potassium ferrocyanide, obtained 
by mixing equivalent weights of the two salts in solu- 
tion, has generally given the best results. The reac- 
tion must be effected in the exclusion of air and of 
every oxidizing action. On melting in a lined crucible, 
with the cover luted, a mixture of the sulphurous cast 
metal and of barium prussiate, with the addition of 
fluor-spar, it is easily perceived that all the sulphur 
passes into the slag around the ingot. — A. De Vathaire. 
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THE COMPASS FIELD GLASS. 

All of our readers are acquainted with the wonder- 
ful instrument called a field glass, that permits of dis- 
tinguishing objects at a distance with great distinct- 
ness. This apparatus is much used by our officers in 
military reconnoissances. Up to the present, 
however, it has had one great fault, that of 
giving no indication as to the exact situation of 
the point observed. This latter could be desig- 
nated only by a few vague terms, such as to 
the right, to the left, etc. Mr. txeraud, a cav- 
alry officer, has just overcome this defect by 
adapting to the ordinary field glass a compass 
that exactly determines the directions in which 
the observations are made. 

The compass field glass, the general appear- 
ance of which is shown in Pig. 1, consists of an 
ordinary double field glass, in one of the parts 
of which is inclosed a compass with its rose 
arranged horizontally. Fig. 2 shows the details 
of construction. At A we observe, mounted 
upon a pivot, the movable rose upon which is 
fixed the magnetized needle. A flexible strip, 
C, terminates at P, where a spring held by a 
rod, D, keeps it constantly pressed against the 
rose, A. On the outside of the field glass there 
is a button, E, which permits of annulling the 
action of the spring, P, and of setting the rose 
free. The pivot and the compass are inclosed 
in a box, B, placed in the field glass, usually 
on the left side. At the upper part there Is a glass, G, 
upon which is traced a line that serves as a datum 
mark for tlie readings. This line is directed according 
to the axis of the field glass, and, consequently, ac- 
pordingto the line of sight At H there is a properly 
inclined mirror which reflects the rose of the compass 
and sends the rays in a horizontal direction. 

The rose is provided with peculiar divisions for clear- 
ly fixing the positions of the objects observed. It is 
formed of a circle divided into eight equal sectors 
through four diameters. Pour divisions correspond to 
the cardinal directions N., 8., E., and W., and the four 
others to the collateral diameters. Pig. 3 gives the 
plan ofthisrose. One will remark the illuminated part, 
which is the only one visible in the apparatus. The 
angle comprised between a cardinal division and the 
contiguous collateral division is divided into ten equal 
parts, each of five grades.* We have entire lines 
marked 1 and 3 to the left and right of a median di. 
vision designated by three dots. The other interme- 
diate divisions are indicated by one dot. The reading 
is done by first enunciating the cardinal or collateral di- 

* The '* grade" is the division adopted in the army. The circumference 
is divided into 400 grades. 



rection nearest the datum line, then the following 
direction, and by indicating the exact division occupied 
by the datum line. Por example, in the position of the 
rose represented in Fig. 3 we read S. h). — E. 17 grades. 
Such determination will permit of finding exactly 




THE COMPASS FIELD GLASS. 

again upon a map the situation of the place observed. 

In order to render the vision very clear, it has been 

necessary to adopt an optical arrangement that allows 

the divisions of the rose 
of the compass to be 
read with great ease 
without, however, in- 
terfering with the bi- 
nocular vision. To this 
effect, the head of the 
field glass is provided 
with a double convex 
lens set into a movable 
collar, A (Pig. 1). The 
refracting power of this 
lens is so calculated as 
to annul the concave 
ocular of the field glass 
on the one hand and, 
on the other, to form a 
magnifying lens for fa- 
cilitating the readingof 
the compass. This lens can be easily shifted by press- 
ing upon the movable head, A, and is therefore capa- 




YiQ. 4. — Construction to permit of 
obtaining the exact position of 
the point x upon a map by 
means of ttie observed angles 
aandyS. 



ble of rendering to the field glass its special properties 
for binocular vision. 

All these modifications can be easily introduced into 
the ordinary field glass. The instrument under con- 
sideration lends itself to a most interesting series of 
determinations. It is possible to recognize 
upon a map the point where one chances to 
be, to make a hasty survey upon horseback, to 
establish an optical post at an indicated point 
upon a map, etc. We shall select an example 
of the most practical problems for making it 
known to our readers. 

We find ourselves at a point, x (PiR- 4)) whose 
situation is totally unknown to us, and we de- 
sire to determine such point. In the vicinity 
there are two other points, A and B, such as a 
city, a tower, a hill, etc. — in a word, two points 
that we can easily observe. We take a look at 
these two points in succession, and note in 
each case the divisions indicated by the posi- 
tion of the compass with the datum line. 
Supposing a and (i to be the divisions observed 
upon a map, let us fix the points, A and B, 
whose positions are known. Through each 
of them let us pass a line, M N, paraflel with 
the N 8 direction, which is the line of the 
magnetic meridian in these places. The cor- 
rection relative to the magnetic declination is 
made, and, consequently, the geographical 
meridian is confounded with the magnetic. 
Starting from M A, let us inscribe the angle, a, and 
from N B the angle, /5. Let us draw two straight lines 
forming such angles. They will meet each other at a 
point, X, which is the exact position of the point sought. 
As may be seen from this brief description, the com- 
pass field glass is destined to render great services. 
The apparatus, which is very ingenious and based 
upon the simplest principles, permits of fixing, by 
measurements sufficiently precise for practice, the 
vague and uncertain results that up to the present 
have been furnished only by observations left to the 
appreciation of each person. — La Nature. 



THE ROMAN BRIDGE OF MOSTAR. 

The border lands of civilization are nearly always in- 
teresting, and Herzegovina is no exception to the rule. 
This province of Europe forms a part of Bosnia and is 
su7'rounded by Dalmatia, Croatia, Bosnia, Servia and 
Montenegro. The chief town of Herzegovina is Mos- 
far, the meaning of this word being "old bridge.'' 
When Sir Gardner Wilkinson visited Mostar shortly 
before the publication of his work on Dalmatia and 
Montenegro, in 1848, the difficulties which were thrown 
in his way were almost insurmountable • but now Mos- 
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tar is a station on the Bosnia State Railway, and has 
d 1,000 inhabitants, who are of many nationalities, Herze- 
gjovina having passed from Turkish rule to Austrian 
military occupation in 1878. 

Mostar is situated on the Narenta, a brawling 
stream, thirty-five miles from its mouth. The banks 
are high and rocky, and are connected by a beautiful 
bridge, for which Mostar has always been celebrated 
and which forms the subject of our illustration. It is 
a single arch, the span being 953;^ feet, and at low 
water the parapet is 76 feet above the water and at 
high water it is sometimes only 4A}£ feet from the 
water's surface. The breadth of the arch is 143 feet, 
the roadway 13'2 feet. On the north side is a stone 
conduit for conveying water to the eastern portion of 
the city. The bridge rises about ten feet in the cen- 
ter, giving an effect of lightness which was evidently 
not intended in the original designs. The building of 
the bridge is attributed to Trajan or Hadrian, about 
A. D. 120, but the Turks have carefully concealed the 
Roman masonry with small stones, which give the 
bridge the appearance of a Turkish construction. 
Both the inherent grandeur of the arch and tradition 
favor the belief that it was constructed by the Romans. 



ing water to it. A damp cloth placed over the design 
or model keeps It moist when not worked. In model- 
ing bass-reliefs the operator applies the clay to a slab 
of slate or a metal-covered block, which can be raised 
and lowered at will. Some models are made of soft 
wood shaped out by the usual chisels, gouges, etc. 
The clay model when completed is allowed to become 
hard. A coating of shellac is then applied and the 
sides built up with a quantity of soft clay. A solution 
composed of melted beeswax and resin is then poured 
over the mould, the casting of which forms the wax 
mould from which the plaster of Paris cast is made. 
About 5 pounds of beeswax to about 7 pounds of resin 
are required to form a 13 pound mould, it taking about 
half an hour to harden. The moulds when cast are about 
3 inches in height and ranging from i^ inch to 1 inch in 
thickness. The wax mould when a plaster cast is to 



tion is the taking of the cast from the mould. This is 
performed by submerging the mould into a water box 
for a few moments, the cast coining in contact with 
the water causing the plaster to shrink and raise 
slightly. The mould is taken out as soon as the cast 
raises, and turned bottom up. The sides and bottom 
of the mould, which is elastic, are then pressed in and 
out by the fingers, the operation causing the east to 
loosen and drop out. Before the cast is dry the back 
is scored with a knife, which causes it to hold when 
plastered to the ceiling. The cast is then triuuiieci 
and the center hole cut through with a gouge. Luke- 
warm water in winter and cold water in summer is re 
quired for loosening the casts from the moulds, the 
wax being very sensitive to heat and cold. The cost 
of the wax used in making the moulds ranges in price 
from 30 cents to 38 cents per pound, and the resin from 
3 cents to 4 cents per pound. A single operator can 
make a cast about 3 feet in diameter in about one hour. 
Plaster of Paris center pieces run from about 1 foot in 
diameter upward and are sold to the trade at from 50 
cents to |3 each, according to the design. The sketches 
were taken from the works of Charles Mattern & Son, 
Jersey City, N. ,1. 



Earthquakes lii ;Uexico, 

The earthquake which visited the city of Mexico 
on November 2 was probably the most severe shock 
felt in that region since the famous earthquakes of 
1858. An eye witness of the scene, who corresponds 
with the Boston Herald, has related some very inter- 
esting details concerning it. The shocks, he says, 
commenced with an upward movement of the earth 
of such violence that massive buildings rocked upon 
their foundations like children's cradles. Many 




Entrance to the bridge on 
both sides is gained by gates 
flanked with towers which are 
supposed to have been erect- 
ed on Roman substructures. 
There are some Turkish in- 
scriptions on the bridge. The 
town is irregularly built, the 
streets being unpaved for the 
most part. The business of 
the town is chiefly done in 
the two bazars, which are 
ental fashion. The houses are 
stone. 



PLASTER 



arranged in true ori- 
built and roofed with 
We are indebted for our engraving to L'lllus 
tration, and for the greater part of our description to 
Wilkinson's work, cited above. 



THE PL4STEE CENTEK PIECE INDUSTRY. 
The center pieces, brackets, and moulding used in 
the decoration of ceilings in public buildings, dwell- 
ings, etc., are made principafly of plaster of Paris. A 
model is first made of clay, from which a mould 
consisting of resin and beeswax is formed, into which 
the plaster of Paris center piece is cast. The first pro- 
cess is the modeling of the design in clay from a sketch 
or drawing. This is done by spreading out a quantity 
of finely tempered and plastic clay on a hard wood or 
marble-covered table, the design, if a fioral or fruit 
piece, being modeled into shape by the fingers and by 
the use of a number of wood, ivory, bone and steel 
tools, the modeler using them for finishing ofl" neatly 
and sharply the parts which cannot be reached by the 
fingers. The best workman is one who can do most 
toward producing the required forms with his fingers 
unassisted by artificial tools, as a greater degree of 
ease and freedom almost always results from the use of 
the hands alone. While the modeling is in progress 
the operator keeps the clay moist and plastic by add- 



be made is first greased tho- 
roughly in every part with 
lard or mineral oil, the ma- 
terial being applied with a 
stiff long-haired brush, the 
greasing of which prevents 
the plaster from sticking to the mould. The dry plas- 
ter of Paris is first mixed with water by hand in a 
tin vessel. To form a center piece about 2 feet in 
diameter, the operator mixes from 5 to 6 pounds of 
plaster in about 3 quarts of water to the consistency 
of cream, an expert being capable, during the process 
of mixing by his hand, of judging when the solution 
is ready by the sense of feeling. The material is then 
poured from the vessel into the mould, which is placed 
on a raised wooden frame, the center of which is cut 
out. The center of the mould, which projects below 
the bottom where the gas pipe passes through, rests 
over the opening, causing the mould to set evenly on 
the frame. After the plaster of Paris has been in the 
mould a few moments, the operator takes a portion of 
the plaster out of the cast where it is likely to be thick 
and heavy and spreads it over the thinner parts. The 
edges are then fastened^and the material smoothed over 
by the operator passing a smooth wooden bar or stick 
over the surface. The cast is then allowed to harden, 
which takes about half an hour. The next opera- 



roofs were completely wrecked and large cracks were 
made in walls of solid masonry. The cathedral also 
sustained serious injuries. During the most violent 
part of the earthquake the pictures on the walls 
swayed to and fro, and telegraph cables swung in ihe 
air like clothes lines. The horses on the streets were 
unable to keep on their feet, and water was hurled 
out of the public fountain basins. The rocking veas 
accompanied by loud, rumbling sounds which added 
to the terror of the people. The actual loss of life 
has been fixed at fifteen lives, and long lists of casual- 
ties are reported. The earthquake was also accom- 
panied by the eruption of the volcano CoUma, which 
continued long after the shocks had subsided to emit 
clouds of steam. There is a theory that on both 
coasts of Mexico there are submarine volcanoes which 
are active during seismic phenomena on the land. 
The scientists of the region visited by the earthquake 
assert that the shocks had no connection with the 
great disturbances of the eai-th's crust in South 
America. 
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Electrical Effects on Wool, 

Wool, says the Manufacturers' Review, after it is 
shorn and cleansed preparatory to the carding and 
spinning processes, is capable of being highly charged 
with electricity, and the phenomena resulting from 
this characteristic are familiar to all carders. Often- 
times the influence of this agent is so active as to inter- 
fere materially with the working of the wool. 

Wool that is thoroughly wet, or that is well lubri- 
cated, either artificially or with its own natural grease, 
shows no effects from the presence of electricity, and it 
may be accepted as a well established fact that in all 
grades of wool the susceptibility to the influence of 
electricity increases in the ratio of dryness or absence 
of lubricating material in the fiber, or, in other words, 
to its freedom from the moistening effect of oil or 
water. 

Sufficient moisture properly applied will not only 
prevent all of the ill effects of electricity in wool, but 
will destroy every evidence of its existence in both the 
picker and card rooms. 

By making the feed light in bulk, speeding the feed 
roll and doffers faster for a quick feed and quick deliv- 
ery, and reducing the speed of the main cylinders, 
tumblers, fancies, and the vibratory motions of the 
condenser, all of which results in diminishing the fric 
tion, the electrical effects are also done away with, 
either entirely or to such an extent that no injury re- 
sults. 

It is in a warm, damp atmosphere that tl.ie work of 
the card room is always at its best, if the stock is liable 
to electrical effects. 



TbaATiiig Frozen I?Ieat. 

A large portion of the supply of beef to the London 
market is furnished in a frozen condition, brought from 
great distances. A process for accomplishing the 
thawing of the frozen meat has been invented by 
Messrs. Nelson Brothers, who have an experimental 
chamber working at Lambeth. The chamber is pro- 
vided with double doors, one of which is extremely 
thick, so as to shut out as far as possible all external 
atmosphere. The chamber has no windows, but is sup- 
plied with electric light. On entering one sees only'some 
thirty quarters of beef hanging in rows on hooks, over 
a slightly raised open platform, with a canvas curtain 
at the back. Under this platform, however, there is a 
series of steam pipes, while behind the curtain there is 
a series of pipes filled with compressed ammonia, simi- 
lar to those used in connection with the ordinary freez- 
ing processes. The steam pipes under the meat causes a 
current of warm air to ascend all round it, and as soon 
as this current reaches the top of this chamber it is 
drawn to the freezing pipes behind the curtain, by 
which all moisture is frozen out of it on to the pipes 
themselves. It accumulates therein the form of snow, 
which at the time of the visit of our representative was 
three-quarters of an inch in thickness. The snow has 
to be scraped off the pipes from time to time, and it is 
stated that the accumulation during five days, in the 
thawing of thirty quarters of beef, has resulted in no 
fewer than 168 pounds of water. During that same 
period the meat itself lost only one per cent in weight. 

The purpose of the canvas curtain is, of course, to 
divide the ascending warm current from the descend- 
ing cold current, and it is claimed that the effect of this 
incessant passing of the air first over the steam pipes 
and then over the freezing pipes is eventually to freeit 
from all moisture, and so produce that " warm, dry 
air" which has been aimed at all along. When the 
meat is first hung the temperature of the room is 
almost at freezing point, but the steam is turned on 
gradually, until on the fifth day the temperature of the 
chamber has been raised to that of the air outside. By 
that time, it is claimed, the frost has all been thawed 
out of the meat, which is then in a condition to be 
sent to market for, if need be, immediate consump- 
tion. 



®orre0pontience. 



THE EUREKA SMOKE BLEACHES. 

To the Editor of the Scientific American : 

In continuation of the subject matter of the illus- 
trated article given in the Scientific American of 
October 27, I would add the following ; 

The theory or fact of dust in our atmosphere being 
the means by which light coming from the sun is re- 
flected, and if there were no dust in the air we should 
be in continual darkness, and that the vapor in the air 
condenses on the dust and is precipitated to the earth 
in drops of rain, and that no rain drop forms and 
falls without having a particle of dust as the 
nucleus, seems to have a verification in the action of 
the Eureka smoke bleacher, for while the combustion 
in the furnace is perfect, nothing is visible as coming 
from the chimney, the steam which pours into the 
chimney four feet from the top, at a temperature of 
212° F., is immediately met by the gases from the fur- 
nace at a temperature of not less tlian 360° F., and the 
vapor is absorbed by the air. If a bushel of coal is put 
in the furnace, a change immediately takes place, inky 
drops of water heavily charged with carbon are pre- 
cipitated to the bottom of the chimney, while at the 
same time steam is visible coming from the chimney, 
and on the roof falls a shower of sparkling drops of 
water, which retain their form for a while and glisten 
in the shining sun. Place your finger on one of these 
drops that has fallen on a clean board, draw a line, and 
a black streak will follow the finger, thus showing that 
a particle of carbon formed the nucleus of each drop, 
which being lighter laden than those which fell to the 



Navy Ifard Improvements. 

A number of important improvements are about to 
be added to the Brooklyn Navy Yard at an expense of 
$500,000, and bids for the work have been asked for. 
There is to be a new concrete quay wall, 460 feet long, 
at the foot of Main Street, and a similar one 316 feet 
long is to be built along the Whitney Basin. A cause- 
way 533 feet in length will also extend from the north- 
east boundary of the reservation to the cob dock 
across Wallabout Channel. Its walls will measure 
1,045 feet, and the work must be completed by No- 
vember 1, 1895. The causeway is to be 41 feet wide 
at the top, with a 20 foot driveway. Of the building 
improvements, the boiler shop is to be enlarged to 
twice its present dimensions. A new plate bending 
shop, 200 by 85"feet, to cost $70,000, will be placed near 
the stone dry dock to supplant the temporary wooden 
sheds now standing there. Probably the most impor- 
tant chansre, however, will be the modern three-story 
office building, which is to replace building No. 6. A 
large part of the money used in this work has been ob- 
tained from the sale of navy yard lands to the city 
of Brooklyn for market purposes. 




high as ten feet, and fall a distance from the stack, 
really a beautiful sight to look at. The root for ten 
feet around the chimney is very black, shading gradu- 
ally another ten feet, where the roof is comparatively 
clean. In drops newly fallen on a piece of clean tin, 
particles of carbon, the nucleus of the drop, are seen 
floating around. The engineer's white jacket, on which 
fell a shower of these drops, absorbed the water and 
left the little black carbon spots to stand out in bold 
relief. 

The old soldier's tale of rain always falling after a 
battle is no doubt true; the moisture in the air prob- 
ably condensed on the particles of carbon in the powder 
smoke forming rain drops. 

There is no oxidation of the iron lining of the chim- 
ney. It is perfectly dry and smooth. The only moist- 
ure in the chimney is these little inky drops of rain. 
Each drop seems to have an individuality of its own and 
to be about two-thirds carbon in moist and cold weather 
and nine-tenths carbon in hot, dry weather. The tem- 
perature six feet below the top of the chimney stood 
360°, at steam pipe 285°, at top 305°, in carbon box 95°, the 
atmosphere 70°. It seems an absurdity to say steam at 
212° will condense in a temperature of 360°; but when 
the law governing the formation of rain drops is con- 
sidered, this does not seem so difficult. 

Each raindrop seems to have an individuality of its 
own; millions of them fall side by side, never interfer- 
ing; they fall at times through an atmosphere of 80 to 
90 per cent density without being affected in the least. 
Whether they gather any additional dust particles in 
their fall is at present unknown; but it is possible, as 
the inky drops of water formed by the bleacher seem 
to gather carbon in their descent, and the principle of 
the bleacher is the principle of the making of a rain- 
drop. It would be interesting to know just how high 
a temperature the principle would stand. 

The device is easily adapted to stoves, ranges, and 
grates by means of a steam-producing hot water back, 
and pipe within the chimney to near the top. The 
grate would require a carbon pit in the rear of the hot 
water back, with drawer at bottom, as shown in the 
accompanying illustration. 

1, grate; 3, ash pan; 3, steam-making hot water back, 
with or without automatic feedwater; 4, carbon box; 
5, carbon drawer, easily withdrawn after removing 
grate; 6, damper; 7, steam pipe; 8, tap in steam pipe 
to moisten air in the room, valuable to hospitals; 9, 
gases going up chimney; 10, carbon being precipitated; 
11, point at which vapor condenses on carbon par- 
ticles. 

It should be remembered that the dark-colored mat- 
ter called carbon or soot is more than one-half metal, 
which cannot be consumed. It is absurd for city ordi- 
nances to say it can. Fines will not effect it; the in- 
genuity of man iswasted in attemptingit. Whatthen 
can be done to rid the atmosphere of this disagreeable 
matter ? The only solution is to stop it from entering 
the atmosphere after it leaves the furnace; this is done 
by the bleacher. James T. Sands. 

St. Louis, Mo., 320 Roe Building, December, 1894. 



THE EUBEKA SMOKE BLEACHEB. 

bottom of the chimney, floats a short distance away, 
but finallj' falls. 

In round numbers, 99 per cent of 'the carbon entering 
into what is called dense black smoke is either con- 
sumed or precipitated to the bottom of the chimney. 
This no municipal corporation can possibly object to. 
The manner in which this percentage was obtainedjs 
as follows : 

After carefully watching the chimney for over a 
month, several persons, who acted independently of 
each other, compared notes after the test had been 
made, and came to the conclusion that out of ten work- 
ing hours per day the aggregate time when smoke was 
visible, varying at intervals of one-fourth to five min- 
utes each, and varying in color from scarcely percep- 
tible to 80 per cent of dense black, was one hour, and 
the color would not aggregate over 10 per cent of dense 
black, so that the amount of smoke escaping the chim- 
ney was 1 per cent, leaving 99 per cent to be either con- 
sumed in the furnace or precipitated to the bottom of 
the chimney, while much of the 1 per cent that escapes 
into the air is precipitated on the roof. Ninety per 
cent of the time perfect combustion takes place, as 
evidenced by no smoke coming from the chimney, and 
daylight in the carbon box so bright that a newspaper 
can be read. The nitrogen in the chimney probably 
absorbs and conveys the light from the top to the bot- 
tom, with the startling effect of its being much brighter 
than open daylight. When carbon enters the chimney 
the light disappears, an investigation of which is quite 
interesting. The drops are formed in the chimney 
where the steam strikes the carbon first; the heaviest 
loaded fall down the chimney apparently through the 
gases, the balance of the drops are thrown out of the 
chimney like spray from a fountain, the heavier drops 
curling gracefully over the sides of the chimney a few 
inches from the top and falling closeto the chimney on 
the roof, while the lighter go higher in the air, some as 



Oood Advice for Electric Car Bnilders. 

An average of four or five cases of cars taking fire 
from electrical causes are reported to us every month, 
says the Street Railway Review. To this should be 
added three or four cases more of employes and passen- 
gers getting shocks from parts of the car which ought 
never to be alive. While we have never heard of a 
serious accident from this cause, there must be some- 
thing radically wrong with the general run of car wir- 
ing which admits of so many cases of this kind coming 
to public notice. Car wiring is often not as carefully 
done as 50 volt incandescent light wiring, although it 
must stand ten times the voltage. Setting fire to cars 
and treating passengers to free shocks is not conducive 
to inducing traffic among the timid members of the 
community, and the money spent in repairs of cars 
that have been set on tire might be better spent in bet- 
ter wiring in the first place. In this connection it is a 
good plan when overhauling or building cars to see 
that all metal work within passengers' reach is per- 
manently and positively grounded by a connection 
with the truck frame. 

♦ < • » ♦ 

Tlie Fox and tlie Eagle. 

At Rondout, N. Y., recently, Samuel Jones set a 
trap for a fox at the upper end of the old Frazier 
clearing, in Seabury Settlement, and when he went to 
see it he had caught anything he found the trap was 
gone, notwithstanding it had been secured by a chain 
and a heavy staple driven into a log alongside. 

The chain had been broken, and there was a rather 
plain trail in the dead leaves. 

This trail Jones followed until he got to a small 
opening, about a dozen rods away, where on the moss 
lay his fox, dead, yet holding fast by the throat a dead 
eagle. 

The eagle, in flying over the woods, had seen the en- 
trapped fox and had swooped down upon it, but the 
fox, although crippled by the trap, had made a good 
fight, and had killed his assailapt while yielding up 
his own life. 
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STEEL FOUNDATIONS OF TALL OFFICE BUILDINGS. 
(Continued from first page.) 
its place. On the same inner end is established 
another column, which in the completed building 
supports such a share of the weight as to take the strain 
from the anchorage. It seems a daring conception to 
base the wall of a 300 foot building upon an end of a 
plate girder overhanging as this one does, yet precise- 
ly this method of construction is adopted in many 
buildings, and is recognized as one of the best ways of 
solving the problem of their construction. 

The American Surety building rests on thirty-two 
of these steel columns. Two of them bear a weight of 
584 tons each; one of the columns on the north side 
carries 1280 tons ; these are the extremes of weights 
carried ; the other twenty-nine columns sustain var- 
ious loads intermediate between these. There are two 
cantilever columns, and they support respectively 746 
.ind 663 tons. The columns support all of the build- 
ing except these lower two stories. 

Our other cut shows a building termed the Fahys 
Building, now erecting in this city, by Messrs. Clinton 
& Russell, architects, in which a type of foundation is 
adopted which has been used to a considerable ex- 
tent in Chicago. Over the entire area of the building, 
after a sufficient depth is reached, is placed a layer of 
concrete. Over this concrete 20 inch I beams weigh- 
ing 64 pounds to the foot, and extending across the lot, 
are laid, twelve inches between centers, and are com- 
pletely bedded in cement. On the platform thus es- 
tablished longitudinal plate girders 4 feet deep are 
placed, on which rest the columns, twenty-six in num- 
ber, for carrying the superstructure. The load carried 
by a single column varies from 172 to 357 tons, the 
building being 150 feet high. 

This is an example of the shallow type of founda- 
tion, but one which has been found to answer ad- 
mirably, even where the soil is of soft consistence. In 
this city there is a temptation to use deep foundations 
in many places where the solid rock can be reached. 
In a soil like that of Chicago, however, there is little 
advantage in this, and the present example shows the 
application of this platform type of foundation in New 
York. The ground at Chicago is such that the build- 
ings settle a little, and the extent of this settling is so 
well understood that in erecting a building it is al- 
lowed for, and it is only when the building reaches its 
approximate size that the lower story sinks to its final 
and predetermined level. 

As regards the wind bracing of these buildings, this 
is provided for by the general rigidity of the frame and 
by bracket plates introduced where the columns and 
horizontal members intersect. It has not been found 
necessary to use diagonal tension members. In special 
cases, such as the dome of the Manhattan Life In- 
surance Building, however, a very elaborate system of 
wind bracing may be employed, but for the main 
structure the frame gives ample strength. 

Atliletics as a ITIeiital Training* 

In England we are apt to take the necessity for sports 
in some form for granted, but in America the subject 
of athletics is discussed with aseriousness which hardly 
obtains in this countrj-. Dr. Conant, of Boston, in 
a very sugjrestive article in the Boston Medical and 
Surgical Journal, pleadsearnestly for the general accep- 
tance of athletics, not as a mere sport or pastime, but 
as part of the system of education which the universi- 
ties supply. There can be no question that while the 
" sitstill system " of education has done much harm to- 
children, free muscular activity has been conducive to 
brain development, partly, probably, by supplying it 
with more healthy blood, but partly, also, by the cere- 
bral activity involved, the muscle and the nerve being, 
in fact, but two parts of one machine. 

Much as one might imagine that carefully planned 
gymnasium exercises could be arranged to give the 
exercise required, the gymnasium does not seem a 
popular place; nor does Dr. Conant seem to think 
much of it as ameansof education. As usually arrang- 
ed it is under cover, and so lacks that great essential — 
fresh air ; and it lacks the stimulating influence of out- 
door sports, and especially of games. Nevertheless, 
gymnastics, although not the most useful form of exer- 
cise, are of great advantage as a training for a crew or 
team. If, however, says Dr. Conant, there is to be any 
attempt at regular and systematic development, not 
only of the body, but of the mental faculties as well, 
one must have, in order to get the highest good from 
such training, a certain amount of stimulus in the 
work to be done, the stimulus arising from competition 
and from public appreciation. 

Speaking of football, he says that there is a consider- 
able risk of injury in the game, especially to men who 
have not been carefully trained in the sport at school. 
What is wanted is some constant and careful supervision 
over the players, so that they shall be in a condition 
both of physical and mental health. A list which is 
given of the injuries received by the Harvard men dur- 
ing the last four seasons shows a considerable number 
of accidents, but comparatively few of a serious nature, 
and those appear to have occurred chiefly among the 
"class" rather than the '"Varsity" teams, showing 



that the better-trained men are far the least liable to 
injury. There seems no doubt that rowing is one of 
the best means of developing a man in an all-round 
way; but both in regard to it and "track" athletics 
much of the benefit arises from the individual training 
or "coaching" given to each man. 

We come round, then, to the old point that athletics 
should be looked on as part of the education of that 
inseparable neuro-muscular arrangement of which man 
is principally made up, and to the activity of which all 
expression of either intellect or emotion is due. In 
considering the further bearing of this question, the 
influence which an athletic training has upon a man 
after he has left college must not be lost sight of. 
Many a man feels that his success in after life is largely 
due to the excellent condition of his mind and body 
brought about by the athletics which he practiced 
when in college. 

This athletic training never entirely leaves him in 
after life, and although he may be much occupied in 
other ways, he still finds opportunity for indulging in 
some form of athletic work vvhich keeps him physically 
a healthy man and mentally a bright one. — British 
Med. Jour. 



Some Experience TVitli ITIosqultoes.* 

BT HOWARD EVAKTS WEED, AGRICULTURAL COLLEGE, MISS. 

While it has been known for some time that a small 
amount of kerosene placed upon water containing the 
larvae of the mosquito will kill the larvae and thus to 
some extent lessen the number of mosquitoes in a lo- 
cality, it was not until Mr. Howard gave his experience 
with the remedy that we realized how easy it was to 
rid a locality of the mosquito pest. In the French 
quarter of New Orleans it has been a common practice 
for many years to place kerosene in the water tanks to 
lessen the number of mosquitoes in that locality ; but 
I know of nothing that has been written showing that 
such is the case, and in this age of advancement we 
can no longer go by hearsay evidence. Everything 
must be founded upon known facts, and these facts 
can only be ascertained by experiment. Thinking 
that some experience with the kerosene remedy for 
mosquitoes which I have had this season might be of 
interest, I wish to state the following as corroborative 
of what Mr. Howard has shown in regard to the sim- 
plicity of the remedy. 

On the college campus are eleven large water tanks, 
two of which are used for drinking water and the 
others for irrigation and fire protection. Not far 
from the limits of the campus are also four pools of 
standing water, three of which are used for watering 
stock and the other for irrigation in the horticultural 
department. These pools, however, are well stocked 
with fish, and as I have never found any mosquito 
larvae in the pools, I am under the impression that the 
fish keep the pools clear of them. 

Before the water tanks were built the college cam- 
pus had been quite free from mosquitoes, but the evil 
has been constantly upon the increase, reaching its 
climax early the present season. I have often advised 
that a small amount of kerosene be placed in each of 
the water tanks, and the college proctor several times 
informed me that he " had a nigger put kerosene 
in the tanks every week, but it did no good." The 
college physician also stated that he had placed some 
kerosene in a jar of water containing some of the wig- 
gletails, but that the kerosene had not killed them, 
thus regarding the remedy recommended as ineffect- 
ive. 

By the 20th of June of the present year mosquitoes 
had become so numerous on the college campus as to 
make life a burden, and sleeping without a mosquito 
bar was out of the question. Wishing to demonstrate 
the effectiveness of the remedy which I had recom- 
mended, I took a large glass jar and filled it nearly 
full with water from one of the tanks, which was fair- 
ly alive with the mosquito larvae. The jar contained 
several hundred of the larvae and I took it to the col- 
lege physician, poured a little kerosene in the jar, and 
asked him to please watch the effect. This was as 
expected, for within fifteen minutes all the larvae were 
dead. Upon visiting the various tanks I found that 
four of them contained the mosquito larvae in very large 
numbers, as I had expected to find. The other tanks, 
with one exception, are within closed buildings in 
which the mosquitoes are not apt to breed, as they are 
situated in dark garrets and used for fire protection. 
The exception noted was a tank used for general house- 
hold purposes, and the gentleman owning it assured 
me that he placed a cup of kerosene in the tank every 
Monday morning. June 26, I placed in each tank a 
gallon of kerosene, with the result that ten days later 
the mosquitoes had almost entirely disappeared from 
the campus, and we were able to sleep without mos- 
quito bars. Theamountof kerosene used wasmuchmore 
than would have been necessary, and I am sure the 
same work would have been accomplished had only five 
of the tanks been treated, these being the only ones 
that are outdoors and not protected much. All the 
outdoor tanks are covered, but there are many cracks 

* Read at the Brooklyn (1894) Meeting of the AsBOciation o f Economic 
Entomologiets. -From Insect Life. 



where the mosquitoes can get in and out. An examin- 
ation of the tanks has been made about once a week 
since the kerosene was put on, and on July 18 more 
kerosene was put in two of the tanks. Upon all the 
outdoor tanks a thin film of kerosene has remained 
since the kerosene was put in. The campus is now 
nearly free from mosquitoes, and has been so since ten 
days after the kerosene treatment. Hereafter during 
the summer kerosene will be put in the outdoor tanks, 
putting in enough to keep a thin film over the top ot 
the water. 

I have also found that kerosene is also a good article 
to use to prevent mosquitoes from annoying one when 
the mosquitoes are numerous. To use it for this pur- 
pose a little is smeared on the back of the hands and 
also upon the face. At first thought this would seem 
to be a disagreeable operation, but a trial of it will 
prove that it is not disagreeable in the least. It is 
quite effective in keeping the mosquitoes away and is 
much better than the Florida method, which I have 
been told is to remain secreted under a large iron ket- 
tle and with a hammer clinch the bills of the mosqui- 
toes as they are thrust through the kettle. 



Aerated Bread. 

In 1859 Dr. Dauglish, an Edinburgh physician, de- 
vised a process of bread making which did away with 
the use of yeast and its consequent evils of fermentation 
and deterioration. Aerated bread is made from dough 
that has been raised by the mechanical introduction 
of carbon dioxide. Dr. Dauglish's process consisted in 
using water charged with CO2 in place of yeast, and 
for mixing the flour and water by a mechanical con- 
trivance instead of by hand. The aerated bread is 
said to be more nutritious and more digestible than the 
ordinary yeast bread. It can be made in one and a 
half hours, while it requires from four to five hours to 
form the sponge of yeast bread alone, not including 
the time necessary for kneading, raising and baking. 

There is, therefore, a considerable savingof time and 
labor, and the aerated bread might be sold at a very 
low figure. Its manufacture, however, would be eco- 
nomical only when it is made in great quantities, since 
the plant for manufacture is costly. Aerated bread 
bakeries have been established at various times in 
New York, Chicago, and Philadelphia, but none have 
proved popular, and it is probable that at the present 
time not a loaf of aerated bread can be bought in 
America. In England, however, aerated bread has 
been popular for twenty years. There are at present 
eighty-three stores selling it in London alone, employ- 
ing over 1,000 operatives. The stores have an average 
of from 250,000 to 300,000 customers a week, or about 
15,000,000 customers a year. 



Electricity as Bait. 

The Prince of Monaco has invented a fish trap which 
issaid to have proved highly successful. In the first 
place he has provided a trap net which can be sunk to 
a depth of two miles, and this is furnished with an 
electric light and plunge battery, protected against 
the pressure of the water by large air cushions. When 
the trap has been sunk into position, the current is 
turned on, and the light from the lamp attracting the 
fishes, these are caught in large numbers, many of 
them being such as have not been previously seen. 
The apparatus consists of a small incandescent lamp 
of three candle power, having a piece of wire twisted 
around it to keep it from shaking against the quart 
bottle in which it is placed, the bottle being weighted 
to insure its sinking to any depth required. Attached 
to the lamp and passing through the stopper are two 
light weight electric wires, which run out to any length 
desired, the depth of the lamp in the water being re- 
gulated by a large float board. 



A Sliip Pierced by a Sivordfisli. 

A curious account of the injury sustained by a 
vessel from the thrust of swordflsh has recently been 
reported by the captain of the Norwegian bark 
Lorenzo. The sword or projecting bone of the fish 
passed through the metal sheathing of the hull, 
through 6 inches of planking and 3 inches of inside 
ceiling. The sword was found firmly wedged into the 
hole it had made, and when extracted with some diffi- 
culty, it was found to be 20 inches in length and of an 
oval shape. The larger end measured 5 inches in 
diameter and the sharp point 2]^ inches in circumfer- 
ence. The water made a passage for itself at the side 
of the sword, and it was found necessary to work the 
pumps at intervalsof six hours to keep the vessel afloat. 



Laetola. 

This relates to the improvement of skim milk, where- 
by its deficiency in fat is restored. One hundred gal- 
lons of the milk with 50 to 200 pounds of white sugar 
are boiled in a vacuum pan to one-third or even one- 
fourth of its bulk. The mixture is transferred to 
another pan, and 1% to 2 ounces of refined cottonseed 
oil are added, and the whole stirred until thoroughly 
blended. This artificial milk is termed "lactola." The 
admixture of coffee, cocoa, tea, or extract of meat with 
"laotola" is also claimed. 
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THE HEW ARMOKY OF THE SEVENTY-FIRST 
REBIMENT, NEW YORK CITY. 

The people of New York take great pride in their 
military organizations. The National Guard of the 
State of New York has about 5,200 officers and enlisted 
men in the city of New York. In the last few years 
the State has made liberal grants for building armories. 
One of the largest 
and finest of these 
is the new armory 
of the Seventy 
first Regiment, 
situated on Park 
Avenue and occu- 
pying all of the 
western end of the 
block which is 
bounded by 33d 
and 34th Streets. 
It is one of the 
choicest locations 
in the city. We 
give two photo- 
graphic illustra- 
tions, one of which 
is a general per- 
spective view and 
the other the mas- 
sive doorway near 
the corner tower. 

The edifice is 
built of light 
stone, the style a 
modified French 
Gothic. The 
crenellated towers 
afford an excel- 
lent position for 
marksmen in case 
the armory should 
be attacked. The 
first floor is occu- 
pied by the great 
drill room, the 
library, and offi- 
cers' rooms. On 
the second floor 
are the company 
rooms, which are 
appropriately dec- 
orated. The interior of the armory and its appoint- 
ment are admirably adapted for their intended use. 
The armory has just been finished. The architect was 
J. R. Thomas, of New York, and the contractor Patrick 
Gallagher. 



feet 8 inches in length, was also discovered. An ex- 
ploring party is being fitted out to make a thorough 
investigation of the ruins. 



Phosphoreted Hydrogen. 

A new and extremely simple mode of preparing 
phosphoreted hydrogen is described by Prof. Retgers 
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Interesting Ruins of Cliflf Dwellers. 

The ruins of a very interesting city of cliff dwellers 
have recently been discovered among the Bradshaw 
Mountains of Arizona. It is situated high up on the 
terraced banks of Willow Canyon, and is estimated to 
comprise 260 
buildings, i n a 
fair state of pre- 
servation. Like 
most of the cities 
of these strange 
people it stands 
in an almost inac- 
cessible position. 
A series of narrow 
steps cut in the 
rock in the side of 
the canyon pro- 
bably provided 
means of ascent 
and descent. Only 
a few of the build- 
ings have been 
explored and 
these were found 
to contain large 
quantities of pot- 
tery. The most 
interesting d i s- 
covery, however, 
was of a number 
of crude agricul- 
tural instruments. 
This is the first 
proof of any value 
that the cliff 
dwellers cultivat- 
ed the soil. The 
canyon in front 
of the ruins of the 
city is one-half a 
mile in width and 
gives evidence of 
having been cul- 
tivated at some 
reinore period. A 
man's skeleton. 4 



THE NEW ARMORY. SEVENTY-FIRST REGIMENT, NEW YORK CITY. 



in the current Zeitschrift fur Anorganische Chemie. 
After reviewing the usual mode of preparing the gas 
for demonstration purposes, by heating yellow phos- 
phorus in an aqueous solution of potassium hydrate, 
and the other more rarely employed methods of pre- 
paration — such as by the interaction of calcium phos- 
phide and hydrochloric acid, copper phosphide and 
potassium cyanide and phosphonium iodide and wa- 
ter — the question of the direct combination of hydro- 
gen and phosphorus is discussed. It appears that the 
currently accepted idea that ordinary molecular hv- 
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drogen does not combine with phosphorus is founded 
upon some old experiments of the French chemists 
Fourcroy and Vauquelin, who state that when phos- 
phorus is melted in hydrogen gas, vapor of phospho- 
rus becomes diffused in the hydrogen, and confers upon 
it the power of ignition in contact with oxygen with- 
out any combination between the phosphorus and 

hydrogen occur- 
ring. In view of 
the great readi- 
ness which, as 
Prof. Retgers has 
recently shown, 
warm hydrogen 
exhibits to unite 
with free arsenic, 
it was considered 
possible that the 
reason for the 
non - combination 
of hydrogen and 
melted phospho- 
rus might be 
found ill the low 
melting point (44) 
of the latter. Ex- 
periments were 
therefore made 
with red phospho- 
rus, which, of 
course, is capable 
of being raised to 
a much higher 
temperature. 

When dry hy- 
drogen is led 
througli a glass 
tube containing 
red phosphorus 
and afterward 
through a wash 
bottle containing 
water, practically 
pure hydrogen is 
found to escape. 
I 111 mediately, 
however, a gas 
flame is brought 
under the part of 
the tube contain- 
ing the phosphorus, combination occurs, and the gas 
issuing from the wash bottle at once inflames in the air. 
The non-spontaneously inflammable gaseous hydride of 
phosphorus is also therefore accompanied by a smaller 
quantity of the spontaneously inflammable liquid hy- 
dride, and a sufficient quantity of the latter for de- 
monstration may be isolated by leading the vapors 
through a U tube immersed in a freezing mixture. 
Moreover, the solid hydride is likewise produced as a 
yellow deposit near the heated portion of the tube. 
Upon removing the flame from beneath the tube, the 

bubbles of escap- 
ing gas cease to 
take flre as they 
emerge into the 
air, and are found 
to consist of al- 
most pure hydro- 
gen. 

The produc- 
tion of phosphor- 
eted hydrogen is 
consequently en- 
tirely dependent 
upon the eleva- 
tion of the tem- 
perature consid- 
erably above the 
melting point of 
ordinary yellow 
phosphorus. The 
new mode of pre- 
paration is recom- 
mended by Prof. 
Retgers as being 
more convenient 
and elegant than 
the old-establish- 
ed method of boil- 
ing phosphorus in 
caustic potash, as 
forming an excel- 
lent example of 
the direct com- 
bination of two 
elements and as 
furnishing ample 
demonstration of 
all three hydrides 
of phospho rus, 
the gaseous, 
liquid and solid. — 
Nature. 
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The ITIoiikey In tlie ITIan. 

To see the monkey in the man you have only to 
study the faces, bodies, and habits of babies. Such is 
the theme of a very interesting article contributed by 
Mr. S. S. Buckman to the new number of the Nine- 
teenth Century. The ai^tions of children are, indeed, 
he says, like " ancient monuments of prehistoric times. 
The human infant is an interesting object of scientific 
research, and even a cross baby should be calmly con- 
templated by the philosophic mind." The Westmin- 
ster Gazette subjoins a dozen of the numerous illus- 
trations which Mr. Buckman gives to show how sur- 
vivals of our simian ancestry may be found by any 
nursery philosopher : 

1. Monkeys are snub-nosed (simian). So are babies. 

2. Babies have pouch-like cheeks. To judge from 
ecclesiastical monuments, this characteristic is suppos- 
ed to be specially angelic. It is really monkey-like. 
Baby cheeks a re the vestiges of cheek pouches, possess 
ed for storing away food, as in Cercopithecus, a mon- 
key in which this habit of storing may be observed at 
the Zoological Gardens, if visitors feed it. 

3. At the base of the vertebral column babies have a 
deep circular depression. This is the mark of the 
monkey's tail. 

4. Babies (as Dr. Louis Robinson has shown) have 
superior arm power and very short legs. So have 
monkeys. 

5. Babies in catching hold of anything don't use 
their thumbs, but clasp it between the fingers and 
palm. This is the action of monkeys in going from 
bough to bough. 

6. A baby can move any of its toes independently, 
and it can move them one from another so as to make 
a V between any of them. As it grows older it loses 
this power and also the power of turning its ankle ; 
but that it has such power over its muscles when 
young points to ancestors who used their feet more 
than their hands as organs for picking up small ob- 
jects; and who relied on their arms and hands for 
supporting their bodies. 

7. Babies go to sleep on their stomachs with their 
limbs curled up under them — a survival from our four- 
footed ancestors. 

8. Babies are rocked to sleep — an Imitation of the 
swaying to and fro of the branches where our monkey 
ancestors lived. Even our nursery ditties ("Lullaby 
baby on the tree top") point back to the arboreal 
ages. 

9. The stair-climbing instinct of babies (like the tree- 
climbing propensity of boys) show : 

10. The fruit-stealing instinct is a survival from 
monkeydom. 

11. Children are fond of picking at anything loose — 
oecause monkeys pick off the bark from trees in order 
to search for insects. 

12. Children are very fond of rolling. This points to 
the time when our ancestors had hairy bodies tenant- 
ed by parasites, and allayed the irritation by rolling. 



DEATH OF JAMES ANTHONY FEOUDE. 

The famous historian, religious essayist, and bio- 
grapher, James A. Froude, died on October 30, at the 
age of seventy-six years. 

•'The death of Mr. Froude," says the New York 
Evening Post, " ends a life which, in its interests, its 
emotions, and its activities, in more ways than one re- 
flects the strange transition through which England 
has been passing during this century. He was one of 
the very few survivors of that extraordinary group of 




A DOUBLE ELM TREE. 
We are indebted to Mr. R. D. Wirt, superintendent 
of the Independence (Mo.) Water Works Company, for 
the following : You will find in this photograph a pe- 
cuHar freak of nature. The tree is an ordinary elm, and 
can be seen in a good healthy state of growth on the 
fai-m of Captain L. P. Wil- 
liamson, two miles north 
of Independence, Bio. The 
trunk at each end of the 
bow is some 20 inches in 
diameter, and it is a very 
difficult matter to tell 
which is the original root. 
Hence our amateur artist, 
P. H. Grinter, has im- 
printed on the photograph 
the question "Which is it?" 
»-•-• 

The Dead Sea of 
America. 

The dead sea of America 
or Medical Lake, as it is 
called, because of its medi- 
cinal qualities, is situated 
on the great Columbian 
plateau in Southern Wash- 
ington. It measures a mile 
in length and from a half to 
three-quarters of a mile in 
width and has a maximum 
depth of 60 feet. It stands 
at an altitude of 2,300 feet 
above the level of the sea. 
The chemical composition 
of this lake is nearly iden- 
tioal with that of the Dead 
Sea of Palestine, and like 
its eastern counterpart, it 
is almost devoid of life and 
ao plant has yet been 
found growing near its 
edges. 



JAMES ANTHONY FBOUDE. 



young men who, over fifty years ago at Oxford, illus- 
trated in the sphere of religion the power of the all-per- 
vading spell of the romantic spirit in its revolt against 
the rationalism, the common sense, and the placid self- 
content of the eighteenth century, which found their 
shapes in the utilitarian Liberalism of the day." 

Mr. Froude was the son of Archdeacon R. H. Froude. 
His education was obtained at Westminster and at 
Oriel College, Oxford, where he was graduated in 1840. 
He took his master's degree, and in 1842 he carried off 
the English prize with an essay on "The Influence of 
the Science of Political Economy on the Moral and 
Social Welfare of the Nation." He became a fellow of 
Exeter College in the same year, and two years later 
he was ordained a deacon in the Established Church 
of England. He had no taste for clerical duties, how- 
ever, and he devoted himself to literary work. He fell 
under the influence of Newman, then an English 
Churchman, subsequently a cardinal in the Roman 
Catholic Church, and wrote " The Lives of the English 
Saints." In 1848, when but thirty years of age, he 
published the book which created such a sensation, 
"The Nemesis of Faith." In that work he proclaimed 



himself a rationalistic doubter. His attack on Biblio- 
latry and his theory of religion brought upon him 
the censure of the University authorities and the loss 
of his fellowship. He was very successful, however, as 
a magazine essayist, and one of his essays, on the Book 
of Job, was reprinted in separate form. Two years 
later Mr. Froude published the first two volumes of 
his " History of England," and the book, although 
sharply criticised, received great popular indorsement. 
The succeeding volumes of the work were issued from 
time to time until the conclusion in 1870. In 1869 he 
was installed rector of the University of St. Am^rew's, 
the degree of LL D. being then conferred on hliii. In 
1873 he resigned his diaconate in the English Church 
under the Clerical Disabilities Act. 

Nothing excited more comment in Mr. Froude's 
career than his work as Carlyle's literary executor and 
his personal and professional hostility toward the his- 
torian Freeman. With regard to these matters, the 
New York Tribune says : 

"Much of the blame was due to Carlyle, whose in- 
decision had grown upon him with his years, and 
who, in addition to the clause in his will placing his 
papers at Froude's disposal, seems also verbally to 
have put them in the possession of his niece, Mrs. 
Alexander Carlyle. who had long been an inmate of 
his family. The 'Reminiscences' realized nearly £2,- 
000, and Froude gave Mrs. Carlyle about £1,600, but 
the censure on the editing, partly due to Froude's 
haste and partly to the fact that he made revision 
impossible by turning over the papers in his posses- 
sion too quickly.to Mrs. Carlyle, led the latter to en- 
deavor by legal means to prevent the publication of 
Froude's own work. The matter was quieted at law, 
but criticism was busy with it for more than half a 
decade. 

"When Lord Salisbury appointed him as the suc- 
cessor of Freeman at Oxford, the friends of the lat- 
ter manifested a feeling of bitter annoyance. Free- 
man himself in his lifetime had sharply criticised 
Froude's method as a historian, to some e.xtent justly. 
But it came to be pretty well understood that no re- 
flection was intended in the choice of.the new profes- 
sor upon the memory of the one who had passed 
away. Nevertheless, Froude's inaugural address, 
though studiously elaborate, sounded now and then 
a note of defiance. For example, he spoke of Free- 
man as one 'who along with his asperities had strong 
■ masculine sense,' and said of his critics: 'Being om- 
niscient already, I conclude they did not feel that 
they had more to learn. Like St. Paul, I may say, I 
labored more abundantly than they all. Like St. 
Paul, I say also, I speak as a fool.' " 

Mr. Froude's conception of the historical method 
was formulated in a lecture on the science of history, 
delivered at the Royal Institution in 1864. " It often 
seems to me," he said, "as if history was like a child's 
box 'of letters, with which we can spell any word we 
please. We have only to pick out such letters as we 
want, arrange them as we like, and say nothing 
about those which do not suit our purpose." Critics 
have described him as a special pleader, but it is the 
general verdict to-day that he has been indispensable 
and has. by his unconventional methods, restoitd 
equilibrium in many cases where views as one-sided 
as his own had usurped the authority of history.— 

Literary Digest. 




A DOUBLE ELM TREE. 



Good JTlaxims from 
tlie Keystone. 

A well known banker 
says he owes his success to 
observing the good advice 
of an older friend, who told 
him to keep good company 
or none. Never be idle. 
Cultivate your mind. 
Make few promises. Live 
up to your engagements. 
Keep your own secrets 
When you speak to a per- 
son, look him in the face. 
If any one speaks ill of 
you, let your life be so that 
no one will believe him. 
Live within your income. 
Small and steady gains 
bring the kind of riches 
that do not take wings and 
fly away. Earn money be- 
fore you spend it. Never 
run into debt unless you 
see a sure way to get out of 
it. Never borrow if you 
can possibly avoid it. Do 
not marry until you are 
able to support a wife. 
Never speak evil of any 
one. Be just before you are 
generous. Save when you 
are young and enjoy your 
savings when you are old. 
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The Influence of Occupation on Eyesight.' 

An interesting paper was read by Mr. Simeon Snell 
at the recent meeting of the British Medical Associa- 
tion at Bristol, on the " Relations of Some Occupations 
to Eyesight." Mr. Snell, as ophthalmic surgeon to the 
General Infirmary, Sheffield, has had unusual oppor- 
tunities of seeing and treating affections of this kind, 
and his observations are of a highly practical nature. 
He refers in the first instance to the eflfects of bisul- 
phide of carbon, which was the subject of an inquiry 
made in 1885 by a committee appointed by the Oph- 
thalmological Society. This heavy, transparent, ill- 
smelling fluid is used as a solvent of sulphur chloride, 
and is the agent effecting the "vulcanization" of 
India rubber. The process by which the rubber is im- 
pregnated with the sulphur chloride is termed '' cur- 
ing," and during this process heavy fumes of the bi- 
sulphide are given off. The vapor was much employed 
some years ago as a powerful irritant of the conjunc- 
tiva, causing abundant lachrymation, by which it was 
thought nebulae of the cornea left after ulcers could 
be washed away or cleared up. 

Mr. Snell states he has seen one case of amblyopia 
which he considers was due to this agent, since the 
affection supervened after exposure to its influence 
and disappeared when the man was engaged in an- 
other part of the works. Another chemical agent ex- 
ercising a deleterious action on the eye and on the 
health generallj' is dinitro-benzol. This substance is 
used in the manufacture of explosives, and the patients 
affected were chiefly those engaged in mixing or grind- 
ing the material. It induces amblyopia or dullness of 
vision, and on inquiry no less than five cases were dis- 
covered. The toxic influence of tobacco when chewed 
may now be regarded as a well established fact, but 
Mr. Snell endeavored to ascertain whether Gale- 
zowski's statement that visual disturbances occurred 
in those engaged in the manufacture of tobacco as a 
consequence of the inhalation of nicotine powder was 
correct. 

His observations are, however, opposed to this view, 
and he quotes the opinions of Mr. Shears, who visited 
a large tobacco factory where 1,300 men and women 
are employed; of Mr. C, Lee, who made similar ob- 
servations at a large factory at Chester ; and of Dr. 
Dowling, who examined some of the operatives in a 
factory where 3,000 hands were employed, all of whom 
were opposed to the statement made by Galezowski. 
In particular Dr. Dowling found that those who did 
not smoke were uniformly free from troubles of vision 
of a toxic nature, and that the females were almost 
universally free from the trouble. The cases recorded 
by Mr. Priestley Smith and Valude showthat iodoform 
must be added to the agents causing toxic amblyopia ; 
but inquiries made for Mr. Snell in iodoform manufac- 
tories are to the effect that no cases have been ob- 
served of impairment of vision attributable to the 
manufacture of this substance. The prejudicial 
action of lead has long been known, but Mr. Snell 
mentions a hitherto unsuspected mode in which the 
toxic influence of this metal may be produced. 

Saturnine amblyopia occurs, it appears, among the 
file cutters of Sheffield, and this is due to the circum- 
stance that the Sle is placed on a lead bed, and each 
time it is struck with the chisel sufficient of the lead is 
raised to cause by its inhalation the symptoms of toxic 
amblyopia. It may, however, reasonably be suggested 
that the lead is introduced by the contact of the hands 
with it and its ingestion with food. But the most in- 
teresting part of Mr. Snell's paper is that where he 
discusses the influence of intense light and excessive 
heat. His own observations do not support the state- 
ments made by others that glassblowersare frequently 
the subjects of cataract. We agree with Mr. Snell. 
When Salviati'sshop was in work at Olympia we made 
some inquiries to ascertain whether there was any 
truth in the statement that the workmen commonly 
lost their vision at the age of forty, but two of the men 
working there were themselves long past that age and 
were not aware of any cases of blindness induced by 
the glare of the furnace in their fellow workmen. 

Mr. Snell has ascertained that there isa very marked 
difference in the way a temperature is borne when it 
is below 3,000° Pah., and when above that heat. Up 
to that degree a man can look at the metal in a fur- 
nace with comparative ea.se, but beforeit reaches 3,000° 
he is compelled to wear colored glasses. Now in cast 
iron furnaces the heat of the metal is from 1,800° to 
2,000° and the men ta.ke no precautions ; but the heat 
of molten steel is from 3,700' to 3,800°, while the heat 
of the gases in the furnace would be about 300° or 300° 
more, and the men in attendance have to wear dark 
blue glasses to protect their eyes. The heat of the 
metal in the Bessemer process is higher still, increasing 
to 3,000° or 3,300°, but the metal has not to be so long 
or so carefully watched as in the Siemens furnace. In 
none of these cases, however, has Mr. Snell been able 
to associate any deep or superficial eye lesion as a re- 
sult of the exposure of the eye to intense light and 
heat. 

There is still another source of light which has been 
found to exert a prejudicial influence on the eye — 
namely, electricity ; exposure to the light employed in 



electric welding — and supposed to be equal to 8,000 
candles — causes sharp conjunctivitis, with great pain 
and lachrymation, and,if it be allowed to enter the eye, 
optic neuritis, with retinitis and a central scotoma in 
the vision, is extremely likely to occur. The effects 
are due to the chemical rays, which are most intense 
toward the violet end of the spectrum, and the men 
are obliged to use a screen made of dark ruby, non- 
actinic glass. These, with many other details, are in- 
terestingly given in Mr. Snell's paper. — The Lancet. 



Electric Conduit Railivays. 

At the regular monthly meeting of the New York 
Electrical Society on November 1, Mr. Joseph Sachs 
read an interesting paper entitled '• Is there a Solution 
of the Electrical Conduit Railway Problem ?" The 
Electrical World gives the following report : 

Mr. Sachs gives as reasons why success has not been 
attained with electrical conduit railways thus far that 
most of the projects were immature, the inherent 
difficulties are great and the cost of construction very 
large ; on the other hand, he thinks the maintenance 
would seem to be less expensive than with the trolley. 

After describing a large number of conduit systems, 
Mr. Sachs said that there was not much of a choice 
between them, as there had apparently been nothing 
practical evolved from the extremely large number 
described, except the plain open slot conduit and con- 
tinuous wire system. This is the one that is in actual 
operation and has given satisfaction both at Budapest 
and at Blackpool, England, but he considered it doubt- 
ful whether It can be made practicable in this country, 
where the climatic and local conditions are different. 

Mr. Sachs gives it as his opinion that we will never 
get a conduit system which can be put in for $20,000 a 
mile, single track, and that it may be as high as $30,000 
or $40,000 per mile, single track. 

The system which is to be installed upon Lenox 
Avenue by the Metropolitan Traction Company was 
then described. 

The ordinary conduit yoke will be employed, and at 
the manholes, 30 feet apart, the insulators, which are 
of rectangular form and of soapstone, will be located, 
and supported in cups embedded in sulphur. At the 
top of the insulators is fastened an arm of iron. To 
this arm is fastened a contact conductor of channel 
iron. The contact shoe comes down to the slot and 
has two arms which press outwardly from the single 
supporting bar which rests on the rails, making a con- 
tinuous rubbing contact. There being two conductors 
used, there is no structural return. 

The insulators are located in the manholes and are 
easily accessible. They are quite a distance apart and 
the voltage is low, it being intended to use about 350 
or 300 volts. The conductors are very nearly directly 
under the slot, which was apparently the objection in 
some of the first systems, but t) e peculiar construction 
and location of the insulators in this system may pre- 
vent any trouble from this source. 

An extended discussion followed the reading of the 
paper. Mr. C. B. Pairchild thought that it was a 
question whether there is any extraordinary demand 
for an underground electric system, and he quoted 
from an authority who stated that "a successful 
underground system would be a great calamity for the 
street railway interests of this country, from the fact 
that if one were adopted every little city throughout 
the country would demand that all the wires be put 
underground, and it would ruin nine-tenths of the 
street railways of this country if they were compelled 
to operate under such a system." He described the 
underground system which is now being placed in 
Washington, D. C. The yoke is about the same as 
has been used in Washington on the cable construction, 
a little heavier, perhaps, and the conduit is about 35 
inches deep and 18 inches wide ; the conductor is a 
four-inch channel iron, four inches deep, and support- 
ed from the top instead of the bottom, as will be the 
case in New York City, and headed with trunnion 
bands to provide for expansion. The cost is estimated 
to be more than the cost of cable construction, and 
Mr. Pairchild statesthat the Siemens-Halske Company, 
who proposed at one time to put in an underground 
system, admitted to him that the cost would be more 
than the ordinary estiiiiates for cable construction. 
In New York City, the cable roads were built for not 
less than $150,000 per mile, single track; but in Wash- 
ington the cost is about $30,000 per mile, of single 
track ; ordinarily, however, the cost would be from 
$60,000 to $75,000 per mile with single track. 

The difficulty of contraction and expansion in con- 
duit conductors was referred to, and Mr. Pairchild 
stated that in Washington, where the temperature in 
the conduit varied frovn below freezing to 140 degrees, 
a great deal of difficulty had been experienced in this 
connection. Mr. Pairchild fears that there will be dif- 
ficulty in the Washington system through using a 
porcelain insulator, as he thinks it will require a ma- 
terial less hygroscopic, such as mica or something of 
that kind. He referred to the extreme dampness of con- 
duits and thought that an economical street railway 
cannot run with a 300 volt current, at least 500 volts 
being required. A heavier construction will also be 



required to support electric cars than required for 
cable cars, on account of the motors, and the cost will 
be correspondingly great. 

Electric traction is very much harder on the rails 
than cable traction where the headway is under three 
minutes. Even where the rail is from 75 to 80 pounds, 
the cost of maintaining^the track where electric cars 
are used is surprisingly great. In answer to a question 
as to the comparative cost of the cable and electric 
roads, Mr. Pairchild stated that the cars in both cases 
would cost about the same, but that the motor would 
cost from ten to twelve times as much as the grips, or 
a difference of about $1,000 per car. 

Mr. R. R. Lundell stated in regard to the Johnson- 
Lundell system which is now being tried at 59th Street, 
that the storage battery used is a very small one, but 
it carries the car through emergencies and will bring 
it back to the station in case of a breakd own. Through 
its use expensive electric conduit construction is done 
away with, also complications such as switches and 
cross-overs. Mr. Lundell gives as reasons for the 
adoption of this system that in New York City the 
open slot, owing to the size of the conduit, would 
necessarily be very expensive. The Johnson-Lundell 
system, he said, could consequently be installed much 
cheaper. The electro-magnetic device was adopted, 
as the electromagnet has shown itself to be positive. 
He stated that they are now ready to put down the 
system at $30,000 per car mile double track for the 
electrical equipment without rails or ties, and Mr. 
Sachs added that the track would cost about $30,000 a 
mile additional. The battery weighs only 1,500 pounds 
and takes care of itself; it is always sealed up and 
charged continuously. The voltage is 300. 

Mr. Pield stated that in the case of one road which 
he put down, the cost of the trolley system was as 
high as $75,000 per mile for a single track, which in- 
cluded $30,000 per mile for paving the streets from 
curb to curb. He stated that the Badapest system, as 
modified in America, would fill all the requirements of 
American conditions. He said that the conduit which 
is going to be put in in New York City is a modification 
of the Siemens-Halske conduit. 

Mr. E. A. Merrill described the three-wire system, 
with which, he said, there was difficulty in balancing. 
At Bangor, Me., in going up steep hills, very frequent- 
ly they would have to take the trolley off one side and 
put it ontheother wire. Thesame difficulty in balanc- 
ing was found in Milwaukee. He stated that he knew 
of one road where the cause of the difficulty was not 
discovered, but the road was abandoned. He referred 
to the much greater investment in copper at 300 volts, 
which would be four times greater than at 600 volts, 
and said that it was not a very large road that puts in 
an investment of $100,000 to $150,000 in copper, so that 
at a reduced voltage it can be seen what the difference 
would amount to. 

Mr. Pairchild questioned a statement to the effect 
that electric and cable roads in certain conditions were 
operated at about the same cost per car mile, as he 
had found that cable roads as a general thing, under 
the same conditions, are cheaper than electric roads. 



Enlargement of New York City, 

The question of the enlargement of the area of New 
York City was submitted to the popular vote of the in- 
habitants interested at the recent November election, 
and the project was indorsed by a small majority. If 
satisfactory tarms can be arranged, it is probable the 
consolidation will be effected. 

The area and population of each of the cities and 
towns which it is proposed to consolidate are as 

follows : 

Area in 
Place. square miles. Population. 

New York City 38-86 1,801,739 

Brooklyn 28-99 957,958 

Flatbush 5-69 18,685 

Flatlands 18-79 <,834 

Gravesend 10-96 S,^* 

New Utrecht 7-96 9,189 

Eichmond County 57-19 53,458 

West Chester 15-50 10,089 

Part of the town of East Chester 1-91 4,818 

Part of the town of Pelham 8-83 3.541 

Flushing 89-65 19,803 

Part of the town of Hempstead. 17-86 17,756 

Jamaica 3350 14,441 

Long Island City 7-14 30,506 

Newtown 81-38 .17,549 

Jamaica Bay 85-63 — 

Total 317-77 8,965,792 



Artificial I.inibs. 

We do not advise any one to have a leg cut off for 
the mere luxury of enjoying the use of an artificial 
limb; but if disease or accident renders the mechanical 
substitute a necessity, then we strongly recommend the 
invention of A. A. Marks, 701 Broadway. New York. 
A committee of the Franklin Institute investigated the 
subject of artificial limbs a few months ago and reach- 
ed an official conclusion that the Marks patented in- 
vention was one of superior excellence, and from a 
humanitarian point of view quite important; in which 
opinion we fully coincide. 
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THE EASTERN POWER STATION OF THE BROOKLYN 
CITY RAILROAD COMPANY, 

The Eastern Power Station of the Brooklyn City 
Railroad Company, situated on the banks of the East 
River, in Brooklyn, N. Y., from the electrical and me- 
chanical aspect is undoubtedly one of the most per- 
fect steam and electric plants in existence. Through- 
out the entire structure every detail is applied to se- 
cure perfection of working an«l an accurate record of 
results. The dynamos and steam engines have been 
already described by us in our issue of September 8, 
1894. We now illustrate the building proper, with its 
great chimney, designed to supply natural draught 
for the thirty-six Babcock & Wilcox tubular boilers 
eventually to be introduced. The chimney is of brick 
and rises to a height of 396 feet, and contains a circu- 
lar shaft 17 feet in diameter. It is not only available 
for natural draught. Into its base a species of nozzle 
or intake is built, to which are connected two 12 foot 
Sturtevant blowers. When these are in operation, a 
torrent of air is injected in the base of the chimney 
and acts [injector-fashion to produce a draught. The 
advantages of this system are that it dispenses with 
the necessity for closed ash pans or boiler room. 

Our view shows how remarkable a feature in the 



Several hundred yards were added and the wire wound 
around an iron support buried in damp ground. The 
voice was easily distinguished, with little or no di- 
minution in the volume of sound. The wire was then 
wrapped about a piece of brightly polished metal and 
buried in the damp earth directly in front of the re- 
ceiver. This even did not affect the volume or tone of 
the sound received from the distant operator. With 
these "grounds" in the wire, the line itself, 30 feet in 
front of the receiver, was buried 3 or 4 inches in the 
ground. Still the tone and volume of the voice were 
unaffected, or, if at all, so slightly as to be inappreci 
able to the ear. Later a mile of the wire was laid on 
the damp grass and with the same good results as be- 
fore. 

Immersion of the wire in a lake, however, completely 
cut off the conversation. An iron feed pipe to the lake 
and the wire itself were thoroughly scraped to a clear 
and bright surface and the wire then wrapped tightly 
six or seven times around the pipe — this after a mile of 
the wire had been run out. Through this mile of wire 
lying on the ground and grass, and through this seem- 
ingly perfect "ground" by the water pipe, the voice 
came as distinctly and of as great a volume as ever. 
Again, after a night of very heavy rain, a half mile of 



ing miles of distance to repress riotous proceedings, 
while the body of men sought for had accomplished its 
end and was already moving undisturbed and unob- 
served to another objective point. Under such con- 
ditions the operation of a captive balloon provided 
with electric and telephonic connection with the com- 
manding general offers an unequaled means of observ- 
ing and instantly reporting the movements of the hos- 
tile rioters, who would thus be under the surveillance 
of the commanding general, enabling him to act with 
promptness and effect. 

Some interesting experiments were recently made 
from a balloon in an attempt to discover the where- 
abouts of the ill-fated Russian warship Rusalka. Count 
Nicolas Orloff, in the " France Adrienne," says the 
balloon was towed from place to place by the transport 
Samoyede, which was specially fitted up to facilitate 
ascents. The rate at which the balloon could be towed 
varied from 2]4 knots, with a favorable wind, to 6^ 
knots. Two observers, relieved every three hours, were 
constantly in the car. Count Orloff says that with the 
balloon at a height of 400 meters it is not possible to 
see the bottom of the sea at great depths in conse- 
quence of the impediments to vision offered by the 
color of the water and the bottom; that, with a favor- 
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scenery this chimney is, and although situated in 
the vicinity of the many-storied sugar refineries of the 
eastern district of Brooklyn, themselves remarkable 
for height, it dwarfs them all. Within the building of 
this station are large coal pockets, situated imme- 
diately under the roof, with a capacity for holding 
6,000 tons, and near the base of the chimney is seen 
the coal-hoisting plant. Like other electric power 
and light stations in this vicinity, the general cycle of 
operation includes the receiving of coal into roof 
pockets, its delivery thence by gravity to the boilers, 
and the removal of ashes from the lower floor. The 
coal and ashes being weighed and the water evaporated 
measured, and other accurate records of the process 
being kept, the entire operations of the station may 
be interpreted as an analysis on a gigantic scale for 
determining the efficiency of the processes and the 
quality of the fuel. 



l^xperinients in military Signaling:. 

The Army and Navy Journal says : The Signal Corps 
of the army is being highly complimented upon the 
work it has done in perfecting military signaling, par- 
ticularly by means of telegraph lines. Important ex- 
periments were made with the bimetallic wire. It 
was laid on wet earth and grass, and conversation was 
carried on without the least difficulty, the tone of the 
voice and the volume of sound both being very good. 



the wire was stamped into the ground, soggy with 
water — in fact, practically buried in half a mile of mud 
— without affecting the volume or distiuctness of 
sound, and words whispered at one end of the line 
were heard at the other. In another experiment over 
150 yards of silicon-bronze wire, of the same size as the 
bimetallic were laid on the wet grass and buried in six 
places between the two stations, but conversation in 
low tones was entirely feasible. The wire was cut and 
the two ends stuck in the ground, at first a few inches 
apart and eventually at a distance of 45 feet apart, and, 
incredible though it seems, a message sent from one 
station was received at the other. The sounds came 
very distinctly at shorter distances, and at 45 feet dis- 
tinctly though faintly. At a greater distance than 45 
feet the sounds were too faint to be read, while at any 
less distance little difficulty was experienced in read- 
ing a message. 

At the request of General McCook, the military bal- 
loon now at Fort Riley will be moved the latter part of 
this month to Fort Logan, where it will be available 
for field practice with military maneuvers. The expe- 
riences of the past year prove that the utility of the 
captive balloon is not confined to the open country, 
but on occasions it may be of supreme importance in 
connection with operations in the great cities. Within 
the past year the troops of our own army, called upon 
to assist the civil authorities, found themselves march- 



able light, rock and sand are clearly defined at a depth 
from 6 to 7 meters {19f4 to 23 feet). The view from the 
car extended to about 46}^ miles. Colonel Orloff con- 
cludes that "captive balloons could be of great utility 
as observatories to a fleet and in reconnoitering the 
entrance of unknown harbors, in hydrographioal re- 
searches, and also in reconnoitering the enemy's ships 
and ports, more especially as by their means the exact 
position of forts, batteries and the various coast de- 
fenses could readily be ascertained." 



Photographic Reproduction of Chalk Drawings. 

The observation made in this column, says the 
Graphic, with regard to the closeness with which oha.lk 
drawings could be copied in photography, received 
ample illustration in a case that I only heard of the 
other day. It seems a drawing made by a notable 
artist was obtained and carefully copied on exactly the 
right kind of paper by means of photography. The 
imitation was said to be so complete as to almost de- 
ceive the artist himself. A good many copies of the 
print were then obtained; they were all carefully 
mounted in imitation of the original drawing, and 
these were all pledged at pawnbrokers in different 
parts of London for various sums. The majority of 
them were sold, and the affair was only found out by 
the artist discovering it in the house of a friend, and 
pronouncing it to be a photograph. 
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Accident to an English Express Train* 

The Scotch express left Edinburgh as usual, and 
consisted often ordinary carriages, a Pullman car and 
two heavy engines. Running at the normal speed, 
nearly sixty miles per hour, the train approached 
Northallerton, in Yorkshire, on the Northeastern 
Railway, about 3 o'clock P. M., in the midst of a thick 
fog which covered the land, but left the atmosphere 
above clear. This probably prevented the drivers 
seeing the signals which were set against them, and 
the whistling of the goods engine gave the first inti- 
mation of danger. Almost immediately after the ex- 
press plunged into the goods train. The impact was 
terrific. The front engine was turned over and thrown 
down the side of the slight embankment, which exists 
here, into a field adjoining, and the tender was swung 
completely around and rested end upward on the top 
of the engine. The second engine and tender fell over 
on its right side in the middle of the line, the tender 
being crushed into the footplate. The front portions 
of both engines were battered in, and one of them had 
its chimney and cupola knocked off. The guard's van 
was smashed almost to atoms, the woodwork being 
splintered, the axles snapped and various portions of 
the van and the luggage scattered about in all direc- 
tions over the permanent way. The third-class carriage 
that followed shared a similar fate, the wheels being 
forced underneath the Pullman car, which was partly 
raised up by the force of the collision. The guard's 
van at the rear of the goods train was also smashed up. 
The Pullman car was damaged, but the main body of 
it was preserved intact. Six passengers were seriously 
Injured, while the majority of the passengers received 
a severe shock. The driver of the first engine, Thomas 
Adamson, received fatal injuries, and the driver of the 
second engine was also seriously injured. Help was 
quickly at band, and the injured received every atten- 
tion, while work was at once begun to clear away the 
wreck. 

The most noticeable feature of the wreck is the com- 
paratively uninjured condition of the Pullman car. 
Although shifted from its normal position on the 
trucks, with the exception of the smashing in of the 
platforms, the car body suffered little and resisted the 
shock to a remarkable degree. ^'It is doubtless true," 
says the London ^Railway World, *'that the weaker 
carriages before and behind the Pullman car acted in 
some measure, at least, as buffers ; but it is evident 
that if the other cars had been built with something 
of the longitudinal stiffness of the Pullman, while the 
train might have been thrown off the track, there 



would have been no such complete smashing up of 
carriages as the photographs show. Our ordinary car- 
riages with their comparatively weak sills and end 
construction serve quite well enough for regular ser- 
vice, but in case of collision they can offer slight re- 
sistance. With cars of longer and heavier build, the 
alignment of the train may be broken, and the cars 
may be thrown violently from the line and overturned, 
but the bodies are much more likely to remain intact 
and to offer the occupants an opportunity of escape 
than the match box structures which compose many 
of our express trains. The accident at Thirsk also 
demonstrated the advantages of the Pullman car in 
case of collision : and while accidents are happily of 
rare occurrence on English railways, it is a question 
that managers and superintendents of car depart- 
ments might well consider, whether some changes can- 
not be made which will approximate in some degree 
the strength and stability of the Pullman car. In 
America, where, as a general rule, the ordinary car- 
riage is much stronger than the corresponding carriage 
on an English railway, the companies feel the need of 
securing even stronger construction. The two ex- 
amples which we have now had of the way in which 
the Pullman and the ordinary cars act in collision 
should serve as an incentive to devise means by which 
the effects of accidents may be minimized." 



invention introduced. This thing has been frequently 
done, but this decision should prove a deterrent. — 
Eds.] 



Patent llecision. 

Where an invention had been reduced to practice in 
a positive form under a patent, and the applicant 
has simply filed his application, without doing any- 
thing to adapt and render the invention practi- 
cal, and where he knew of the issue of the patent 
within a few days after its issue, and made no sug- 
gestion that the invention was his, but recommended 
it to purchasers, both orally and in writing, as the 
invention of the patentee, and where he did not 
assert any title to it until six months after the issue of 
the patent, and after he had left the employ of the 
company who owned the patent to do service for a 
rival company, the Court of Appeals of the District of 
Columbia held (Wells et al. vs. Reynolds et al.) that 
priority must be awarded to the patentee. 

[The above decision is not only good law, but is 
sound common sense. From this decision inventors 
will see the danger of delay in the making of their ap- 
plications, for the purpose of allowing another to get a 
patent, and after it is well introduced apply for a pat- 
ent with a view of proving priority, thus derive the 
benefit of the first patentee's efforts in getting the 



Tlie Water Power of Niagara. 

Engineers have estimated, says Harper's Weekly, 
that the total water power of Niagara Falls is 7,000,000 
horse power. This estimate, to be sure, is in the main 
only a guess, but when the area drained into the lakes 
above Lake Ontario, and passing through the Niagara 
River, be considered, the guess or estimate does not 
seem to be too large. The water surface of the great 
lakes above Ontario is 84,000 square miles, and the 
watershed of these lakes is 240,000 square miles — more 
than twice the area of Great Britain and Ireland. The 
total length of shore line is 5,000 miles, while the vol- 
ume of water is 6,000 cubic miles, of which Lake Supe- 
rior contains almost one-half. The rate of outflow at 
Buffalo is from 217,000 to 275,000 cubic feet per second, 
while the fall of the cataract is 165 feet. The volume 
of water in the lakes is such that it has been estimated 
that even if no rain fell, the flow of the river would be 
continuedat its present rateforonehundred years — that 
is, if the lakes could be gradually drained. These are 
very large figures, but in the main they are the results 
of exact measurements. 

The small water powers in the world are uneven, and 
are afflicted by floods and droughts, but this great 
power at Niagara is as constant as anything in this 
world can be, not even the ice in the severest and long- 
est winter ever known appreciably changing it. The 
present plant is intended only to utilize 135,003 
horse power, and the turbines now in place are only 
for a small part of this. Other turbine wheels will be 
put in place as the demand for power grows. The 
general plan of the company contemplates the ultimate 
use of 450,000 horse power on the American side and a 
like amount in Canada. Such a power would turn all 
the wheels within a radius of 500 miles of the falls. At 
the present time a considerable part of the power de- 
veloped is to be taken to Buffalo by electric transmis- 
sion, and it is the confident expectation of the electri- 
cians now at work on the problem that the power can 
betaken as far east as Albany, 300 miles away, and 
delivered there cheaper than power can be generated 
by burning coal. If this be so, then all the country 
between Albany and the falls will be admirably adapt- 
ed for manufacturing, while the Erie Canal will afford 
cheap and tolerably quick transportation, for there 
seems to be little difiQculty in the way of hauling these 
boats by electrical power. 



BECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Switch Mechanism.— Sumter B. Bat- 

tey, New York City. A transversely sliding switch bar 
is connected with the switch rail, according to this in- 
vention, there being blocks held on the bar, and spring- 
supported rods fitted to slide on the car platform are 
adapted to engage the blocks to shift the bar laterally. 
The improvement is designed to afford a simple and 
durable mechanism, more especially fitted for use on 
street railroads, to enable the driver or motorman to set 
the switch at will, while the car is in motion, to change 
the'direction of the car to a side track, or to set the switch 
rail back to the main track, if it had been previously left 
turned for the side track. 

DuMPiNa Car and Attachments.— 

Samuel W. Beatty, Bayou Goula, La. This inventor has 
devised a simple, strong and durable car peculiarly 
adapted for carrying and dumping sugar cane, but also 
applicable for other purposes, and in connection with the 
car is an easily controlled mechanism to effect the dump- 
ing. The bottom and sides of the car form a slatted 
flexible body, held together by links, and the body ip 
adapted to be raised at one edge and swung upward 
and outward in dumping, the loaded car having been 
previously brought beneath hoisting and dumping ap- 
paratus. 



milling, Etc. 

Grading Ores or Similar Mate- 
rials.— Daniel Brennan, Jr., Bayonne, N. J. This in- 
ventor has devised a method of classifying ores com- 
minuted so finely as to be difficult and expensive to 
classify by screens. The material is fed in a close fall- 
ing stream into a chamber containing water or other 
fluid, and the force of gravity is utilized to separate the 
finer and lighter particles from the coarser and heavier 
ones. Near the bottom of the apparatus are vertical 
partitions forming a central and two side pockets, each 
with an outlet, and on top of each partition is a movable 
partition on a shaft, by which the partitions may be 
adjusted toward and from each other, such adjustment 
of the partitions regulating the fineness of the material 
falHng in the outer pockets. 

Mixing Device i^ Alloying.— Wil- 
liam H. Howard, Pueblo, Col. The process of alloying 
the silver in molten argentiferous lead, with zinc, is 
facilitated, according to this invention, by a device for 
conveniently and thoroughly mixing the zinc with the 
molten lead, without danger of oxidizing and rendering 
the zinc inert. A cover having on its under side an 
annular flange is passed into the molten lead in the 
pot, and a stirring device on the under side of the 
cover passes into the lead. This device consists of a 
cylinder supported by brackets from the cover, and a 
propeller wheel in the cylinder 'is adapted to be rotated 
by a shaft, the stirring being thus performed mechani- 
cally in a confined chamber, instead of by hand, with 
ladles. 



Electrical*. 

Section Insulator.— Albert Henne- 

feld, Christ. Dehner and Charles H. Van Ness, Colorado 
Springs, Col. This is a simple and effective trolley wire 
break, which may be inserted in the line at any time 
without interfering with traffic, and without the necessity 
of slackening the line. It consists of a curved bar of 
wood or other insulating material with metallic tips at 
its ends, and means for mechanically connecting the 
ends of the trolley wire and engaging the span wire, the 
insertion in the line being made without the use of 
solder, and without the necessity of slackening the line. 

Telephone Mouthpiece. — Rial N, 

Denison and Frank M. Geary, Brooklyn, N. Y. This 
mouthpiece is suitable for attachment to speaking tubes 
as well as telephones, and does not differ in appearance 
from the ordinary mouthpiece, but it is made with an 
outer and inner shell to form an intervening chamber, 
the inner shell being perforated andean antiseptic mate- 
rial located within the chamber, whereby the mouth- 
piece will be cleanly and in no manner a conductor of 
germs. 



Mechanical. 

Power Hammer.— James'B. Sweeney 

and Robert W. Laird, St. Johnsbury, Vt. This hammer 
is adapted to deliver an elastic blow similar to that of a 
hand hammer, and has a vertically reciprocating ham- 
mer head actuated by a tilting helve, the hammer head 
and helve being connected by a built-up spring formed 
of contiguous parallel plates, so that by using more or 
less plates the spring may be more or less resilient. The 
invention provides a simple and easily operated means 
of driving and adjusting the helve to give a powerful 
blow and just the requisite stroke. 

Machine and Method of Fulling 

Cloth.— Henry Balbian, North Vassalborough, Me. 
This invention provides for uniformly fulling a number 
of separate pieces of cloth simultaneously by twisting 
them together and then fulling them in their twisted 
condition. In the fulling machine, in combination with 
the fulling rollers, is a revoluble carrier provided with 
guide holes for the passage of the pieces of cloth, and 
a guide rod located intermediate the fulling rollers and 
the carrier. Each piece is, by means of this Improve- 
ment, designed to receive the same fulling as would be 
the case with the ordinary machine treating one piece. 

Wrench.— William N. Smith, Santa 

Cruz, Cal. This is a monkey or pipe wrench of very 
simple and durable construction, in which the lower jaw 
may be quickly and accurately adjusted to a pipe or nut, 
this being effected with one hand. The jaws are capable 
of very fine adjustment, and the tool is composed of but- 
few parts, any portion being capable of ready replace- 
ment, should it become damaged or otherwise unfit for 



engine upon the thrasher, and a mechanism driven from 
the engine whereby driving power may be applied for 
thrashing or to propel the machine, the shifting being 
effected in a quick and simple manner. The machine 
also has a hoisting drum adapted for use in connection 
with the feeder of a derrick table which may be coupled 
to the thrasher, and both of them moved by the engine 
and connected driving gear. The engine may be re- 
moved when the thrasher is not needed, and used for 
other purposes. 

Land Marker.— Henry Bowers, Mil- 
ton, Wis. This device comprises a marker arm adapted 
for pivotal attachment to a planter, and with a regulating 
block at its pivoted end, and other novel features, where- 
by the driver, without stopping the team or leaving the 
seat, may elevate the marker as desired above the ground, 
or throw it from one side of the machine to the other. 
The device is especially adapted for use with corn plant- 
ers, and is simple and easily operated. 

Frame for Haystacks. —John P. 

Brown, Walcott, Ind. This frame comprises upper 
arched sections adapted to cover the top of the stack, 
square sections to cover its sides and ends, and quadrant 
sections to assist in closing the ends, each of the sec- 
tions comprising an open frame provided with a netting, 
and means for detachably connecting the several sec- 
tions with each other. The frame is inexpensive, dura- 
ble, and readily applied to a stack or rick, preventing the 
stack from falling or being blown over by heavy winds, 
while any part of the frame may be readily removed to 
afford access to the straw. 



Asriculturai. 

Thrashing Machine.— Riley Knight, 

Moscow, Idaho. This invention provides for locating an 



lYEiscellaneous. 

Thawing Ice from Pipes.— Isaiah 

H. Simpson, Brunswick, Me. This is an improvement 
on a formerly patented invention of the same inventor 
for an improved portable device, of very compact con- 
struction, for rapidly thawing ice formed in pipes. The 
invention consists princifip^lly of a revoluble boiler, 
through which circulates the water to be heated and 
forced into the thawing pipe. 

Swing.— Samuel 1. Alston, Gralveston, 
Tex. This is an improvement in swings whose seats or 
seat supports are suspended from a pivoted rocker. The 
frame forming the support of the swing can be easily 
knocked down and packed in small space, or moved to 
where it is to be erected, indoors or in the open air, the 
swing being a neat, convenient, and perfectly safe one 
for the use of either children or adults. 

Paper File.— Joseph B. McEnally, 

Clearfield, Pa. This device comprises two clamping strips, 
one with two transverse slots and a laterally opening 
longitudinal slot, while the other strip has spaced holes 
conforming with the transverse slots. A binding wire 
is bent to pr^wduce two limbs that engage the spaced 
holes, pass through the transverse slot, and when folded 
enter the longitudinal slot. The device is most simple 



and inexpensite, and affords means for securely filing 
papers that are to be detachably bound in a volume. 

Hanger for Use in Buildings.— 

Louis Lane, Newark, O. This hanger is for securely 
supporting the ends of joists in buildings, and is adapted 
to be readily secured to the header or supporting beam or 
wall. It is formed of sheet metal, and has a horizontal 
seat, from which extend vertical triangular wings, tri- 
angular flanges extending sidewise therefrom at right 
angles, and there being a bearing iron on which the 
triangular flanges are fastened. The blanks for the 
hanger may be cut out of sheet metal without waste. 

Paper Box.— Edward E. Pinkerton, 

Sioux City, la. This is a folding or knock-down box, 
formed of a single blank of pasteboard or similar mate- 
rial, being quickly cut or stamped therefrom and readily 
creased and folded, and the individual parts securely 
locked in place. 

Typewriting Machine.— Walter F. 

Kasson, Boise City, Idaho. This is an improvement in 
typewriters, having a knee-lever attachment, whereby the 
carriage may be shifted from left to right without manual 
assistance. The platen is automatically turned at the 
end of each line to make the line space, or it may be 
turned by striking a finger piece of the platen key. The 
improved attachments are applicable to Remington ma- 
chines, and, with slight modifications, to other machines. 

Alarm Clock. — Theodore Biedin^er 

and Thomas J. Kane, New YorkCity. This is an im- 
provement in clocks, having a setting spindle to spring 
out and stop the alarm, and which, when pushed in, 
permits the alarm to ringuntil the clock is run down. 
The attachment is very simple, costing comparatively 
nothing, and may be arranged so that one cannot stop 
the continued sounding of the alarm until the attach- 
ment is readjusted by hand for such purpose. 

Garment Securing Device.— Otte 

Van Oestrum, Portland, Oregon. This is a device, con- 
venient to adjust, for reliably retaining trousers, gloves, 
or shoes, in closed adjustment, but so that the fastening 
may be released by draft strain on a cord or other flexi 
ble connection attached to a series of similar fastening 
devices. 

Rain Water Cut-Off.— Jean M. Cas- 

taing and Jean B. Dohin, New Orleans, La. This is a 
device to be arranged between the conductor on a build- 
ing and the cistern. It is so constructed that the first 
water running from the roof, carrying off the accumula- 
tions of dust, etc., will be discharged without nmning 
into the cistern, but after a certain amount of water has 
been thus allowed to flow away a valve will be automati- 
cally shifted so that the clean water will run to the cis- 
tern. The apparatus is very simple and may be applied 
to any ordinary conductor and cistern. 

Well Pipk Puller. — Jerome S. 
Cousins, Williamsville, Mich. A base, which may be of 
heavy plank, is slipped over the pipe, to rest upon the 
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wull timlRTs, and :irouiul the pipe iy an externally 
threaded tubular screw on which is a beveled cogwheel 
resting on a collar, the wheel having a hub threaded to fit 
the screw, and being iriven by a pinion on a shaft from 
any suitable power. Above the tubular screw is a wedge- 
shaped collar, the wedge entering a clamp by which, as 
the wedge is forced upward, pivoted dogs clamp tlie pipe 
with a pressure corresponding to the pressure on the 
wedge. The apparatus is strong aud inexpensive, may 
be readily applied, and enables a pipe to be quickly 
raieed. 

Lock. — William W. Davis, East Orange, 
N. J. Thisinventorlias devised an improvement in that 
class of locks in which the mechanism is so arranged that 
when the door is open no parts of the lock will project in 
such a manner as to catch the person or clothing of those 
passing near. This lock has no protruding parts, is posi- 
tive in operation, and liltle likely to get out of order, and 
has novel features of internal mechanism. 

S T E^R.i LIZA TION". — Al bert H ussener. 
Gelsenkirchen, Germany. For the sterilization of mate- 
rials in bottles, jars, etc., this inventor has devised an 
apparatus by which to mechanically close and make per- 
fectly tight against the outer air, by means of a plain 
liat cover, vessels of any shape intended for preserving 



new books and publications. 

Pray's Steam Tables and Engine 
Constants. By Thomas Pray, Jr., 
C.C. and M.E. New York: D. Van 
Nostrand Go. London : E. & F. 
N. Spon. 1894. Pp. 85. 8vo, cloth. 
Price $3. 
The present work is uniform witli " Twenty Years 
witli tlie Indicator." The author is the well known con- 
sulting engineer and electrician of Boston. The value of 
a table, especially in those relating to steam, is in its ac- 
curacy, and the amount of labor necessaiy to prepare the 
present work must have been very great. The result 
is a collection of tables in which nothing is offered 
which has not been proved. In this book we have in 
a compact form the most useful data for computations 
for boiler testing, duty performance of pumping engines, 
and answers to the many inquiries which spring from the 
use of the indicator. No theories of any kind are con- 
sidered or expressed intentionally. Each table is ac- 
companied with explanatory notes showing how problems 
are worked out in connection with the tables. The work 
includes steam tables, Regnaiilfs tables, heat of steam, 
pressure temperature, volume and density of steam, 
factors of evaporation, hyperbolic logarithms, engine 
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articles of food, the vessels and their contents having j constants, etc. 



been previously sterilized by heating in a hot water bath. 
The apparatus not only effects the closure, but during 
the process of sterilization exhausts the air from the in- 
terior of the vessels, the outside air not being able to 
penetrate to the interior of the vessels during or subse- 
quent to the process of sterilization. 

Siphon Valve. — Frederick Booth, 

Concord, N. H. A valve body is, according to this inven- 
tion, fitted to slide on the fixed outlet pipe, and is formed 
at its lower end with inlet openings f or'the water, and 
at its upper end with a vent extending downward out- 
side of the valve body to within a short distance of the 
bottom of the tank. The invention relates to devices 
for flushing water closets, urinals, etc., and the valve is 
very effective and noiseless, and arranged .to automat- 
ically drain the tank whenever the valve is pulled, at the 
same time using the discharge pipe for an overflow 
pipe. 

Key Ring and Cigar Cutter.— Ed- 
ward B. Aiguier, Newark, N. J. This combination de- 
vice is strong and simple, very ornamental, and is ar- 
ranged to prevent accidental disengagement of a key 
when the cutter is being used. The ring has its ends 
spaced apart and is formed of two hinged sections, a 
cutter" formed of a fixed andja movable section being se- 
cured to one of the ring sectione^ita movaJble aection en- 
gaging the other ring section. 

Screen.— George W. Cross, Pittston, 

Pa. In making screen segments, this invention provides 
a means whereby the screening surface may be formed 
integrally with ribs, by upsetting or otherwise treating 
one of the faces, the ribs being so produced that the 
screen surface may be smoothly and evenly laid on the 
spiders or framing, the ribs abutting against the spiders. 
The ribs and screen segments are' also so formed that 
the ribs may be given more or less pitch, as desired, 
without interfering with the peifect lajin^of tbt ends 
of the segments upon the spiderai. 

Shutter Fastener. — Joseph W. 

Johnson, Point Pleasant, N. J. This improvement com- 
prises two curved bars, each with a pivot hole and an 
end extension to serve as a handle, and on the con- 
vex side two notches or grooves, with a locking device 
having at one end a transverse perforation to receive a 
fastening screw, the other end being adapted to engage 
any of the grooves. The fastening is also a bower, and 
may be applied to any ordinary blind or shutter, holding 
it open in such a way that it cannot become loosened by 
the -action of the 'wind. It is also adapted to hold the 
blinds at an angle to the window to enable them to act 
as an awning. 

Ironing Board Attachment.— Ro- 
bert n. Boston, Chestertown, Md. This is a device for 
firmly holding the neck band and bosom of a shirt while 
being ironed, and is adjustable to neck bands of differ- 
ent sizes. In using this improvement the neck band is 
held distended and all wrinkles removed, the adjacent 
portions of the bosom being also held smooth. 

Stove Pipe Joint.— Josiah E. Smiley, 

Smiley, Ohio. This is an improvement designed to 
facilitate the detachment of sections of pipe when de- 
sired. One of the pipe sections has notches in one end 
and intervening elastic portions provided with spiral 
ribs, the other section having corresponding spiral 
grooves arranged oppositely, the grooves and ribs corre- 
sponding in arrangement and pitch. 

Fish Trap.— Bernice Wood, Benson, 

N. C. This invention provides a trap designed to catch 
a large or small quantity of fish at each operation, and 
is so arranged as to collect the large fish and allow the 
small ones to pass through. The invention is also de- 
signed to furnish a method of utilizing swamp or waste 
lands for fish culture, especially land in which small run- 
ning streams or guUeys are found, which can be easily 
turned into ponds by damming. 

Game Board.— Jay F. Beaman, Ant- 
werp, N. Y. I'his is an improvement in checker or 
draught boards, and the playing blocks or spaces are 
hexagonal, with blank triangular spaces between them. 
The corners of the playing field are similar, thus avoid- 
ing the " double corner,'' and rendering impossible the 
well known ''parallel move" in such corner, so that a 
game cannot be made a draw or tie. The game is played 
in very much the same manner as checkers, but the in- 
vention provides for a large sized board for use by a num- 
ber of players. 

Mustache Curler. — Charles C. 

Burgio, Brooklyn, N= Y. This is a small and inexpen- 
sive device, to be applied in pairs to the ends of the 
mustache, to curl them without heating, the device being 
applied to the dry mustache and allowed to remain in 
position for a few minutes. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 35 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



The American Annual of Photography 

and Photographic Times Almanac for 1895, of the Sco- 
vill & Adams Company (New York), has attained the 
dignity inherent to a volume of over 500 pages. It has a 
great variety of information useful to the photographer, 
either amateur or professional, who wishes to keep pace 
with the times, including also a carefully compiled selec- 
tion of standard formulas and useful recipes. The two 
hundred or more illustrations which embellish its pages 
likewise present some fine examples of photo-engrav- 
ing and photo-mechanical printing. 
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1. Elegant plate in colors showing a cottage at Bronx- ! 

ville, N. Y., recently erected for B. L. Clark, Esq. I 
Two perspective elevations and floor plans. Esti- 
mated cost $5,000. Mr. William A. Lambert, archi- 
tect. New York City. A modern and pleasing de- 1 
sign. I 

2. Plate in colore showing the residence of John Cot- ! 

tier, Esq., at Bensonhurst, L. I. Three perspec- 
tive elevations and floor plans. Cost $6,750 com- 
plete. A good example of Colonial architecture. 
Messrs. ParfittBros., architects, Brooklyn, N. Y. 

3. A dwelling at Edison Park, 111. Cost $1,700. Archi- 

tect, Mr. F. W. Langworthy, Chicago, 111. A 
model design for its class and cost. Two perspec- 
tive elevations and floor plans. 

4. A very attractive residence recently erected for A. C. 

Garsia, Esq., at Flatbush, L. I. Two perspective 
elevations and floor plans. Mr. John E. Baker, 
architect, Newark, N. J. A modern design. 

5. An $800 summer cottage built for A. R. Doten, Esq., 

at Casco Bay, near Portland, Me. Perspective 
elevation and floor plans. Mr. Antoine Dorticos, 
architect, Portland, Me. 

6. Perspective elevations and floor plans of a handsome 

residence recently completed for George W. Catt, 
Esq., at Bensonhurst, L. I. A very picturesque 
design. Cost $8,100 complete. Mr. S. S. Covert, 
architect. New York. 

7. A church at Short Hills, N. J., built entirely of rub- 

ble stone. Estimated cost $6,000. Perspective 
elevation and floor plan. Messrs. Lamb & Rich, 
architects. New York City. 

8. The house of Francis I. at Abbeville, France. 

9. A stable and conservatory attached to the residence 

of John Cottier, Esq., at Bensonhurst, L. I. Per- 
spective elevation and ground plan. Messrs. 
Parfitt Bros., architects, Brooklyn, N. Y. 

10. A residence at Ardmore, Pa., in the Queen Anne style. 

Perspective elevation and floor plans. Cost com- 
plete $6,750. Architects and builders, Messrs. J. 
B. Cornell & Sons, Philadelphia, Pa. 

11. A cottage at Edgewater, 111., erectedfor Edgar Smith, 

Esq. A unique design in the Colonial style. Cost 
$7,800 complete. Two perspective elevations and 
floor plana. Mr. G. W. Maher, architect, Chicago, 
111. 

13. An attractive cottage at Bath Beach, Long Island, 
N. Y=, recently erected for G.W. Snook, Esq. Two 
perspective elevations and floor plans. Mr. Percey 
Emmett, architect, Bath Beach, Long Island. 
13. Miscellaneous contents.— Wood pavement in London. 
— Preservation of wood.— Methods of constructing 
chimney flues and pipes at Paris, illustrated.— The 
passing of red brick.— Long distance house mov- 
ing. — Carved and fancy mouldings, illustrated. -A 
new sash lock.— Automatic heat regulation in 
houses, etc., illustrated.— Woodwork vs. flame.— 
Curiosities about wood. — Cement water tanks. — 
An improved hot water heater, illustrated.— How 
to cool a cellar.— A new woodworking machine, 
illustrated.— An improved stage bracket iron, illus 
trated.— Party walls. — Architectural metal orna- 
ments, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $3.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
Ti-RE. richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 



■' U. S." metal polish. Indianapolis. Samples free. 

Stave machinery Trevor MfR. Co., Locbport, N. Y. 

For coal hoistlnjf engines. J. S. Mundy, Newark, N. J. 

Engine castings and parts. E. P. Ryder, Brooklyn, N. Y. 

Our loose pulley oiler will save you money. Kridler 
Manufacturing Company, Grand Rapids, Mich. 

Screw machines, milling macnines, and drill presses. 
The Garvin Mach. Co., Laitbt and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.l . 

Guild & Garrison, Brooklyn, N. V., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Theoretical and Practical Ammonia Refrigeration. J. 
jr Redwood. Illustrated, tables. Cloth (in the press), 
HI. Spon & Chamberlain, 12 Cortlandt St., New York. 

Emerson, Smith & Co.. Ltd.. saw manufacturers 
Beaver Falls, Pa., will send Sawyers' Hand Book on Cir- 
culars and Band Saws free to any address in the world. 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. 51. Hopkins. 
By mail. ^4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and power Presses, Drills, Shears, etc., address 
J.S. & G.F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y 

Woven wire brushes.— The Belknap Motor Co., of 
Portland, Me., are the patentees and manufacturers of 
the best woven wire commutator brush on the market. 

Competent persona who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

The Imperial power Building, of Pittsburg, Pa., will 
be completed March 1. It is a new, eight story factory 
building, fitted up as a model plant, with the finest ma- 
chinery, electric dynamos and motors obtainable, mak- 
ing it desirable for manufacturers. The proprietor pro- 
poses to rent space as may be required by a manufac- 
turer. Each fioor contains 7,600 square feet, capable of 
subdivision, with exterior windows all around and power 
and appliances to meet any wants and give conveniences 
not obtainable elsewhere. Located in the heart of the 
city, within thirty feet of the Pennsylvania R. R. freight 
depot. Manufacturers desiring to lessen expenses and 
be surrounded by every convenience should address J, 
J. Vendergrift. Pittsburg. Pa. 

|W~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 



leaves its summer breeding places and seeks hibernating 
quarters for the winter, crawling into crevices in walls 
and outbuildihgs or wherever it may receive protection 
from the cold and storms. Wherever they are collected 
in masses as described they may easily be destroyed by 
crushing with a stiff brush or by dousing with scalding 
water or by the use of any of the oily insecticides in 
very strong dilution. 

(6315) B. A. J. says : Will you kindly 

inform me how halation may be prevented ? A. Hala- 
tion is the term given to the halo which often surrounds 
windows in photographs of interiors, and blocks up the 
details. It is, too, often found to occur in landscapes 
taken in a strong light, the tops of trees and other ob- 
jects which are surrounded by strong light being lost in 
a mist, or entirely obliterated. It is caused by reflection 
from the back of the plate, and occurs most strikingly in 
plates of the cheap class, which are thinly coated. With 
very thickly coated plates it rarely occurs, except when 
taking brightly lighted interiors. To prevent it the back 
of the plate may be coated with a mixture of powdered 
burnt sienna, J^ oz.; gum arable, % oz.; glycerine,! 
oz.; water, 5 oz. This is readily washed off before de- 
velopment. A special ready-made preparation is sold foi 
this purpose by Tylar, if preferred. Another way is cut 
dead black needle paper, or black American cloth, to Ihe 
size of the plate, coat it with glycerine, and squeegee it on 
to the back of the plate when placing it in the slide. 

(6316) W. C. P. asks bow gelatine sheets 
are made. A. Dissolve fine glue or isinglass in water so 
that the solution when cold may be consistent. Pour it 
hot on a plate of glass (previously warmed with steam 
and slightly greased) fitted in a metallic frame whose 
edges are just as high as the wafer should be thick. Lay 
on the surface a second glass plate, also hot and greased, 
so as to touch every point of the gelatine while resting 
on the edges of the frame. By its pressure the thin cake 
is rendered uniform. When the glass plates have cooled, 
the gelatine will be solid and may be removed. It can 
then be cut into disks by punches, etc. It can, of course, 
be colored by adding suitable coloring material, aniline 
colors, for instance. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Wrilteii Iiirtn-niatioii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scieiitilic American Supplements referred 
to may be had at the oflice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



6313) G. M., Los Angeles, asks: What 
proportional size shall I make the pressure jet and throat 
of a water jet pump to raise water 13 feet, with a fall of 
60 feet? To what fractional height of pressure jet can 
water be forced by a let pump, and about what is the 
percentage of efficiency ? Where can I find directions 
for designing jet pumps ? A. The relative areas in a water 
jet for the conditions as stated should be as 1 to 1'75 
with the nozzle dsawn to a thin edge and the neck piece 
with curved or bell-shaped internal surface. The nozzle 
should be placed just within the commencement of the 
curve of the neck piece. If well made with smooth f ric- 
tional surfaces, water can be raised to from one-sixth to 
one-half the height of the supply head, by varying the 
proportions of the areas of the nozzle and neck. The 
quantity raised will vary as the ratio of the areas and in- 
versely as the height. The efficiency depends upon the 
provision for eliminating the friction of the water in the 
pipes connecting the ejector, ran ing from 50 to 60 per 
cent. We have no literature on this subject. 

(6314) A. C. P. says : I take the liberty 

to ask for the name of inclosed insect. They have ap- 
peared here within the last thirty days in great numbers, 
j and as no one seems to remember of having ever seen 
them before, they have aroused my curiosity. So would 
I be very thankful for a name for same, also a, general ex- 
planation of their sudden appearance. A. Answer by C. 
I L. Marlatt, Acting Entomologist United States Depart- 
ment of Agriculture.— The insect referred to is what is 
' generally known throughout the West as the box elder 
1 bug (Leptocorta trivittatus. Say). Of late years this in- 
sect has been enormously abundant every fall thoughout 
, the upper Mississippi Valley, collecting in great numbers 
, on the sunny sides of buildings and frequently gaining 
I entrance into dwellings in such numbers as to be a serious 
annoyance to housekeepers. Throughout the summer it 
may be found in different stages of development, chiefly 
on the box elder (Negundo aceroides), upon juices ex- 
tracted from the hark and trunk of which it subsists. 



TO INVENTORS, 

An experience of nearly fifty years, and the preparation 
of more than one hundred thousand applications for Da- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited 10 write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific Aiueuican, 361 Broad- 
way, New York. 
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For ivblcb Letters Patent ot tbe 
IJniled States were Oranted 

November 27, 1894, 

AND EACH BEARING THAT DATE. 

[See note at end of liat about copies of these patents. I 



In the late summer it may be frequently noticed in dense 



patches on the trunks of these trees. It also occurs, 
however, upon other trees, particularly ash. Later, i t 



Adding machine, H. B. Martin 

Alarm. See Burglar alarm. 

Armatures and field magnets and making same, 
conductor coil for, Alexander & Groswith 

Armor plate. F. R. D. D'Humy 

Auger bit, E. C. Phillips 

Awning and fire and burglar proof shutter, com- 
bined. W. Lash 

Axle boxes, fioor for car, A. Lichtenhein 

Axle washer, vehicle, Peciiham & Swan 

Bacli brace, J. Gallegos 

Bag. See Packing bag. 

Bag lock, Bundren & Hedges 

Baling machine, cotton, C. L. Bessonett 

Baling machine, cotton. Smith & Dare 

Baling machines, core holding mechanism for 
cotton. Smith & Dare : 

Baling press, H. E. Smith 

Ballot box, registering, L. M. Foster 

Band cutter and feeder,!^. VV. Bond 

Barrel heads ill place, device for securing, O. P. 
Gordon 

Basket making machine, E. Horton 

Bearing, roller thrust. J. R. Burdick 

Bed, folding. T. Opel 

Belt, suspensory. E. J. Pike 

Bicycle, S. Bramall 

Bicycle. P. J. Deacon 

Bicycle, J. Gilllngham 

Bicycle driving gear, Schaum & Alvord 

Bicycle pedals, toe clip for, C. F. Porter 

Bicycle rest, R, J. Noderer 

Bicycle stand, I. I. Fonda 

Billiard cue. G. Gschwendtner 

Billiard cue tip. C.N. Briggs 

Bin. See Dust bin. 

Bit. See Auger bit. Bridle bit. 

Blind, Venetian, J. (i. Wilson 

Block. See Paving block. 

Blotter, self-binding. B. L. Boyd 

Board. See Mixing board. Switch board. 

Boat, G. L . Godfrey 

Boiler. See Steam boiler. 

Boiler, J.J. Bohner 

Boiler furnace and boiler, steam, E. D. Meier 

Boiler tube or pipe cleaner, Lawrence & Bromell. 

Boot or shoe and making same, waterproof, C. 
VV. Shippee 

Boot or shoe, waterproof. C. W. Shippee 

Boring machine, multiple, C. Cristadoro 

Bottle, C. H. Van Wie 

Bottle, VV. Von Bokern 

Bottle, drenching, J. T. Turner 

Bottle forming machine. R. T. Beckett 

Bottle stopper, C. B. Sheldon 

Bottle washer, A. R . Wiens 

Box. See Ballot box. 

Brace. See Back brace. 

Bracket. See Lamp bracket. 

Brake. See Engine brake. Ink roller brake. Ve- 
hicle brake, vessel brake. 

Brake shoe, E. Cliff. 

Brick kiln furnace. B. VV. May 

Bridle bit, B. A.Shute 

Brooch pin, D. Metzger 

Burglar alarm, detonating, L. B. Burrill 

Button blank forming machine, E. J. Pope 

Button fastener, H . T hier 

Calendar, perpetual, C. E Vawter 

Can bodies, etc., machine for making, W. H. 
Smyth 

Can opener, J. Bien 

Candy whistles, manufacture of, C. K. Gardiner... 

Car bolster, railwav, C. T. Schoen 

Car buffer, C. A. Gould ^ 

Car, combined sleeping and parlor, L. F. Ruth 

Car coupling, E. R. Burden 

('ar coupling, J. Lessard 

Car coupling. H. Raymond 

Car fender, street. H, Grieser 

Car heater. E. H. Gold 

Car register, street, Catlin & Rein 

Carbonatlng liquids, apparatus for, H. S. Ferry. .. 

Carbonating liquids, method of and means for, H. 
8. Ferry 

Carpet rolls, means for supporting, 0. L. Taylor.. 
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Carriase top spring, D. Conboy 529,780 

Case. See Dressing case. Package case. i 

Cash register. J. M. Heath 530,045 

Cash register. J. H. Voss 529,980 ! 

Cash register and indicator, J. B. Aufuldiah 529,773 ' 

Casting mould, C. A. R. Hampel.'. 529,906 I 

Ceiling or floor, S. G. Brink man 530,064 

Ceiling, roof, or like structure, T. A. Lee 529,923 

Chair. See Dental or surgical chair. | 

Channeling machine, French & Meyer 529,900 ^ 

Checking and unchecking device, B. A. Blake- I 

more 530.005 : 

Cheese press, H. Feldmeier 529 856 

Chest and bleacher, stuff. G. M. N'ewhall 529,937 i 

('hurn, L. Sturges 529,884 j 

(ligar bunching machine, N. H. Borgfeldi 529,891 , 

Clamp. See Rope clamp. I 

Clamp and vise, combined. C. F. Weyhe .529,765 

Cleaner. See Boiler tube or pipe cleaner. 

Clock, musical, H. W. Porter 529,835 

Cloth laying machine. A. Eloesser 529.855 

Clothes Une fastener, C. J. Brown 529,703 

Clutch, triction, E. D. Schmidt 529,755 

Coal, stone, etc., machinery for cutting, T. Hep- 
pell et al 529,790 

Coffee pot holder. C. E. Presnell 529,95;i 

Collar and hames, combined horse. G. C. Hale 529,733 

Collar stuffing machine. Iiorse, J. Gebauer 529,721 

Coloring matter from logwood and making same, 

P. T. Austen 529,691 

Column for structural metal work, E. Haupt .. 530.044 

Combination wrench, W. S. Clay 529,707 

Commutator brush for dynamos, G. b'orbes 529.784 

Condenser and exhaust, pipe head, J. J.J. De 

Rycke 530.023 

Copying apparatus, multiple, \V. M. Williams 529,8~'4 

Copying book, Turner & McMullen 529,977 

Cotton compress, C.L. & W. T. Bessonette 530.001 

(Coupling. See Car coupling. Thill coupling. 

Couplinp link, VV. H. Casey 529,896 , 

Cradle, M. C. Sorre 11 529,816 

Cravat, A Hajos 529,732 

Cultivator, A. W. Butt 530.075 j 

Cultivator, corn, E. R. Jones 529,915 j 

Cup. See Elevator cup. Sirup cup. I 

Current generator, alternating, J. F. Kelly 529,918 , 

Cushion or mattress, H. & E. Brupbacher 529,852 

Cutter. See Ban* cutter. Feed cutter. 

Cycle frame, B. E. Hersh 529,861 1 

Dental or surgical chair. A. P. (Jould 529,902 | 

Distilling water, apparatus for, A. J. Chase 530,015 ■ 

Door fastener, H. Saqui 529,9^3 

Door banger. (J. T. Buddie 529,777 

Door hanger, A. T. Kingsley 529,919 

Door hanger, A. L. Swett &29,9ri \ 

Door hanger track rail, track rail joint, and track 

rail bracket McCawley & Kingsley 530,052 i 

Doweling machine, G. W. Bond 529,697 '■ 

Draught attachment. C. Matthews 529.800 I 

Drawing pin, C. Muller 529,744 

Dressing case, H. Widdicomb 529.846 

Drier, Bullock & Ward 529,778 

Drill, D. Baker 529.996 I 

Dust bin, dustcart, etc., F. S. Salberg 530,057 , 

Keraseur, M. McNalley 529.936 I 

Egg beater. C. D. Weeks 529,764 j 

Flectric contactor, rotatable, J. W. Curry 521*,898 | 

Electrical contact mechanism. J. F. Blake 530.004 ; 

Electrical purposes, plug and receptacle fur, D. 

J. Cartwright 530.066 I 

Elevator cup, W.F. Boswell 529,698 ' 

Elevator motor, electric, W. C. Fletcher 530,032 

End gate, wagon, L. C. Sweet 529,819 

Engine brake, mining, B. Yoch 529,!)91 

Engraving machine, C. C. Bruckner 529,851 

Explosive, high power, J. E. Blomen 530.063 

Eyeglasses, double, J. J. Wood 529,988 

Fan. centrifugal, V. D. Anderson 529,689 

Fare register, A . Pfaff : 529.803 , 

Feed cutter, J. K. Wilder 529,7S8 ! 

Fence, portable sectional. A. H. Cook 530.068 

Fence stay, wire, A . F. Dickey 530,069 

Fence, wire, C. R. Pickett 529,833 

Fence wire tightener. F. R. Conner 529,709 

fr'ender. See Car fender. , 

Filter. J. A. Bowden 530.098 ! 

Fire extinguishing apparatus, R. Tranquilli 529.976 

t'ireplaceand ventilator, combined, ,J. W. Tatem. 529,972 

Fish stringing device. A. H. Sippy 529,758 

Floor set. N. B. Marston 529.929 

Floors and ceilings, construction of, J. F. Golding 529,724 

Flooring, J. G. Wilson 529.772 

Forge, H. W. VVendt 529.845 | 

Frame. See Cycle frame. 1 

Frame structures, exterior flnish for. T. Girouard 529,722 
Frame structures, machine for erecting, J. t'air- 

bank 530,028 

Fruit pitting machine, 8. Standish 529,817 

b'unnel, C. W. Beall 529,998 

Furnace. See Boiler furnace. Brick kiln fur- ; 

nace. ' 

Furnace, N. Johnson 529,795 

Fuse, multiple blastinu. W. J. C. Doyle 530,025 

Game apparatus, E. C. Howell 529.913 

Game apparatus, V. Kobler-Stauier 529,H6H 

Game apparatus. O. Olsson 529,802 

Garment fastener. A. Picken 529,748 

Gate. See End gate. '- 

(iear and governor, reversing, T. T. Waggoner.... 529,981 
Generator. See Current generator. Steam gene- 
rator. Thermo-electric generator. 



Glass moulding machine, R.T.Beckett 529,694 

Glazier's tool, G. A. Rogers 529.957 

Grain separator, C. D. Hoseltoii 529,911 

Grille, B. E. J. Eils ...529.719: 

Grinding mill. T. L. & 1'. J. Sturtevant 529,761, 

Guard. See Loom shuttle guard. Placket guard. 1 

Snow guard. 
Hanger. See Door hanger. Shelf hanger. I 

Harrow, disk, G. W. Packer 530,054 i 

Harvester. E. Pridmore 529,954 

Haater. See Car beater. I 
Heating and vend lating rooms, device for, J. Cin- 
namon 530,016 

Heating apparatus, box or furnace for electric, C. 

L. Coffin 530,019; 

Heel pressing machine, J. J. Heys 530,046 i 

Horseshoe, J. Maslen 529,930 | 

Hub protector for wagons. N. D. Hodgkins 529,909 

Indicator. See Speed indicator. 

Inhaler, S. D. Ross 529,898 

Ink roller brake attachment, E. Meier 529,932 

Insecticide, L. & B. Brumleu 530,010 

Ironing machine. D. H. Benjamin 529,695 

Jack. See Track jack. 
Joint. See Pipe joint. 

Knob attachment, T. A. Hodgson 529,792 

Knob attachment, T. E. Ward well 529.887 

Label and price card, combined, W. P. Stevens... 529,7<!0 

Ladder, step. M. Minier 529,871 

Ladiier,-*, combined brace, clamp, step fastening, 

and support for step, S. E. Allen 529,993 

Lamp and support, cycle, J. C. Tudor 529,885 

Lamp bracket, vehicle, S. L. Reefy 529,751 

Lantern, W. S. Hamm 529,787 

Lantern, J ackson & Osterloh 529,794 

Lantern. G. W. Jarmin 530,049 

Latch, end gate, S. T. Elgin 529,720 

Lawn rake, 'L'. A. Gait 529,901 

Lawn rake. M. 8. Gifford 530,041 

Leaching, machine for pulverizing bark for, T.. R. 

Johnson 529.796 

Ligature receptacle, G. M. Stratton 529,844 

Liglitning rod ornament. C. F. Keys 529.806 

Lnie tightener. A.. B. Frack 530,035 

Lithographic stones, damning device for, O. Roe- 
sen .' ; 529,840 

Lock. See Bag lock. Nut lock. Seal lock. 

Locking device for show cases. J. M. Waddel 529,886 

Locomotive drive wheels, releasing device for 

brakes of. W. O. Pelbam 529,948 

Locomotives, means for supporting motors in 

electric, W. 8. Adams 529,688 

Loom, J. H. Northrop 529.940 to 529.943 

Loom for weaving double pile fabrics, G. & F. 

Priestley 529,955 

Loom shuttle guard, A. Waddington 529,76;i 

Loom Jacquard mechanism, J. C Liberty 530,050 

Malting machine. A. Schultz 529,842 

Mattress fllling machine, E. T. Gaskill 530.040 

Medallion, souvenir, May & Aron (r) 11,455 

Metal coatings from metallic bases, removing and 

recovering, T. G. Hunter 529,862 to 529,864 

Metal, electrically heating. C. L. Coffin 530,021 

Metal forblades, pipes, etc., VVyckoff& Wetton.. 529,9!10 

Metal shears, R.J. Thompson 530,059 

Metal straightening machine. Ralya & Coyle .. .. 529,956 
Metal strips on pasteboard, etc., machine for fas- 
tening, Saltzkorn & Nicolai 529,752 

M3t8r. See Water meter. 

Middlings purifler, H. Seek 529,965 

Milking machines, suction pump for cow, J. S. 

J en sen 529,865 

Mill. See Grinding mill. 

Mixer, U. R. Mohr 530,051 

Mixing board, E. E. Carpenter 529,706 

Mould. See Casting mould. 

Mole trap, M. H. Nash 529,801 

Motion, converting reciprocatory into rotary, D. 

Hazard 529,859 

Motor. See Elevator motor. 

Jlusic leaf turner, J. Flemming 530,031 

Musical instrument. VV. Burke 529.893 

Musical instruments, accompaniment player for, 

R. W. Lyie 529,928 

Musical instruments, keyboard attachment for, 

J. D.Caso 529,896 



Musical instruments, tune sheet for automatic, 

A. Amthor 529,995 

Necktie fastener, W. C. McDougall 529,934 

Nut lock, J. Dittimnn 529,718 

Nnt lock, O. N. Mo-i wether 529,742 

Nut lock, G. E Smouse 529,970 

Nuts, die for making lock, S. D. Barnett 529,847 

Oiler, G. J. Kranshaar 529,921 

Ore, etc., machine for crushing, F. A. Wheeler.... 529,766 
Ornamental work and making same. E. Crispin.... 529,782 

Packing bag, Arkell & Blowers 529,690 

Packintr case, J . Burt 529,705 

Painting compound. W. Griscom, Jr 529,729 

Pantograph, H. V.Joseph 529,917 

Paper feeding machine, N. Lux 529,927 

Pavement, metallic. E. Perrody 529,747 

Paving block, 1. G. Poston 529,952 

Pencil sharpener, R. D. Cody 530,018 

Phonograph cylinder holder, L. B.Gray 529,904 

Pianos, treble bridge for, C. L. O. Altenburg 529,994 

Pin. See Brooch pin. Drawing pin. 

Pipe joint, submarine, R. Raun.. 529,806 

Pipe wrench, J. E. Wakefield 529,982 

Placket guard, P. Fabisch .'i30,027 

Plastic composition, J. Pattigler 529,876 

Plow, W. A. Armst rong 5;!(),0fil 

Plow, G. Martin 529,870 

Plow, gang, W. H. Holsclaw 530,047 

Powder folding machine, W. A. Hill 529.908 

Power applying mechanism, Parker & Gillette — 529,875 
Press. See Balinsr press. Cheese press. 

Printing machine, bed and cylinder, J. Brooks 529,850 

Printing machine, cvUndcr, J. Brooks 529,702 

Propeller, J. B. Jones 529.916 

Propeller for boats, wave power, S. S. Smith 529,882 

Protector. See Hub protector. 

Pulp, etc., apparatus for pressing or stamping 

articles from wood. Saltzkorn & Nicolai 529.753 

Pulp stock grinding machine. F. Hickman 529.907 

Pulverizer, T. Parker 529.874 

Pump, Shidler & Hendrickson 529.950 

Pump, screw, W. E Quimby 529,837 

Pumping mechanism for oil wells, etc., H.W. 

Pickett 529,804 

Purifler and separator, combined. Hards & 

Woodard 529,788 

Railway, closed conduit electric, C (i. Burke. , 529,704 

Railwav, conduit electric, L. C. Pressley 529.836 

Railway crossings, electric signal for, D. W. Smith 529,759 

Railway, elevated, A. S. Pickett 529,749 

Railway, elevated, T.J. Shorb 529,757 

Railway signal. Black & Havey 529.889 

Railway signal. C. Selden, 529,812 

Railway signal Selden & Patenall 529.811 

Railway signal, automatic, J. T. Carter .530 013 

Railway signal, cable. Klaffky & Faltinowsky 529,920 

Railway supply system, electric. Z. Foster 530,033 

Railwav switch and car replacing mechanism, 

combined, A. S. Debose 530,022 

Railway awitcb frog, R. T. Waldrep 529,983 

Railways, closed conduit for electric, F. 1j. King.. 529,797 
Rake. See Lawn rake. 

Ram, hydraulic, Jones & Wetraore 529,914 

Register. See Car register. Cash register. Fare 
register. 

Revolver with knife attachment, L. L. Picard 529,877 

Robe, towel, etc., for heating, electric, H. G. 

O'Neill 530,053 

Rock drills or trok en or detached drill rods, etc., 
from bore holes, grab for lifting cores formed 

by tubular, P. A. Craelins 529.781 

Roof, board, J. P. Brownlee 530,009 

Rope clamp, G. M. Mullen 529933 

Rule and ruling device. G. Harvey 530,0i3 

Safe, express messenger's, J. Campbell 529,779 

Safes, electrical recording device for, R. A. New- 
ly n 529,938 

Sawtooth sharpening machine, D. Hazard 529,789 

Sawtooth swaging device. D. Hazard 529,860 

Sawing machine. A. J, Robinson 529,839 

Scaffold and scafTold clamp. J. & J. G. Mclntyre. 529,745 

Scissors holder and point guard, W. Chandler 530.014 

Scraper, J. D. Libey 529,925 

Screen. See Window screen. 

Screws into wood, machine for driving, C. L. 

Briggs 529,701 

Seal lock. W. Orb 529,945 

Separator. See Grain separator. 

Separator, O. M. Morse 529,872 

Sewing machine quilting frame, J. A. Parsons — 529.946 

Sewing machine, sack, C. E. Williams 529,769 

Sewing machine trimming attachment. Cummins 

& Munro 529,7&3 

Shade holder adjustable window, G. W. Everett.. 530,026 
Shears. See Metal shears. 

Shelf hanger, D. M. Herman 529,791 

Shoe, B, Scarinci .'i29,964 

Shutter, focal plane, Thornton & Pickard 529.820 

Shutter, etc.. rolling, J. G. Wilson 529,771 

Sifter, ash, F.A.Pearsons 529,947 

Signal. See Railway signal. 

Signal apparatus, electric. H. E. Walter 529,984 

Signaling apparatus, electric. H . E. Wpiter.529.985. 529,986 
Signaling system, ele-.trical danger. W. A. Phillips 529,949 

Sirup cup for bottlers, G. House, Sr 529.735 

Skirt, dress. M. C. Geldowsky 529,828 

Slate, noiseless, Kizer & Murdock 529.S67 

Snow guard, J. Baird 529,774 

Soil breaking machine, W. H. Ross 529,959 

Sole channeling and rounding out machine, G. F. 

Fischer 530,072 

Soles and other forms, machine forcutting, A.M. 

Stickney 529,883 

Speed changing and reversing mechanism, H. H. 

Cummings 529,713, 529,714 

Speed changing, reversing, and stopping mechan- 

[ ism, H. H. Cummings 529,715 

Speed indicator and alarm, Thompson & Schma- 

I deke 529.975 

i Spmdle support, E. Hitcljon 530,073 

■ Spoke socket, Davis & McDaniel 529,716 

I Spri.ig. See t'arriage top spring. 

Sprocket, interchangeable, A. M.Snyder 529,843 

Square attachment, T., G. W. Amos 530.0tt) 

, Stand. See Bicycle stand. 

Steam boiler, A. Pogendorf 529,805 

j Steam, generation of, C. W. Baker 529,997 

j Steam, generation of, W. c5chmidt 529,754 

Steam generator, sectional, J. H. I. Claudon 530,017 

j Stopoer. See Bottle stopper. 

i Strap loop. J Reed 530,056 

Street sprinkler. Atwood & Treadway 530,062 

Sulky, W.J. Wayne 529,822 

Switch. See Telephone switch. 

Switchboard , L. A. Berthon 529,999 

Table. See Whist table. 

Tack driving implement, C. D. Rogers 529,958 

Tag holder, W. B. McDermut 529.873 

Tatr, price and cost, J. D. Parrott 529.746 

Telephone, gtromberg ftCarlson 529,818 

Telephone exchange systemSjSignaling apparatus 

for, J. H. Cary 529,894 

Telephone switch, E. S. Combs 529,826 

Thermo electric generator, H. B. Cox 529,711 

Thermo electric generator, sectional, H. B. Cox.. 529,710 

Thill couDling, Bowen & Troxel 529,825 

Ticket holder. L.J. Blades 529,096 

Tie plate, S. F. Clark 529,854 

Tire, pneumatic. E. J. Jenness 529,736 

Tire shrinking or upsetting device, O. T. Lytten. . 529,740 

Tool, combination, C A. Salzman 529,962 

Trackiack, J, McMuirin 529,935 

Track laying machine, T. W. Paterson 529,830 

Training apparatus, S. B. Whitehead 529,987 

Trap. See Mole trap. 

Trolley wheel, Lepper& Wighton 529,829 

Trolley wire support and coupling, A. P. Gould... 529.903 

Truck, R. S. Rust 529,960 

Truck and bag holder, combined, J. Bouse 530,007 

Truck, hand. C. Lepage 529,738 

Truck, mercliandise,T. B. Fitzpatrick 530,030 

'I'runk and display tray, Bingham & Jones, Jr 530,002 

Trunk, bookcase, and writing desk, combination, 

J. J. Hol'n 529,793 

Tubing, apparatus for the manufacture of, Z. 

Horovsky 529,910 

Twine holder, A. H. Schwan 529,756 

Type writing machine, J. W. Schuckers 529,810 

Umbrella runner retainer, Fretz & Jesson 530,037 

Valve, C. S. Bavier 529,692 

Valve, steam engine, E. 1j. Sauer 529.841 

Valve, stop. L. Schutte 529,879 

Valve, tank regulating. E.W.Long 529.739 

Vehicle brake, J. des Georges 529,785 

Vehicle brake, B. Wilcox 529,767 

Vehicles, runner attachment for, W. J. LeBarron 529,922 

Ventilator or chimney cap. Franz & Merrill 530,036 

Vessel brake, A. B. Combs 529.708 

Vulcanizable compound, W. Griscom, Jr. ...529,727, 529,728 
Vulcanizable compounds and vulcanizing and ap- 
plying same, compounding, W. Gri.scom, Jr... 529,905 

Vulcanized compound, hard. VV. Griscom, Jr 529.730 

Wagon, dumping, J. T. Richardson 529,878 

Wagon dumping device, T. Wright 529,989 

Wagon running gear, J. L. Blake 530,003 

Wagon running gear, E. E. Henderson 529,734 

Washer. See Axle washer. Bottle washer. 

Washing machine, M. M. Lord 529,869 

Water meter, proportional, C. H. Bacon 530,074 

Welding apparatus, ring. C. L. Coffin 530.020 

Welltiling coupler, J. H. Brown 529,776 

Wheel. See Trolley wheel. 

Wheelbarrow. H. Houldsworth. Jr 529,912 

Whist table, duplicate. G. S. Boutwell 529,699 

Window screen, C H. Dixson 529,899 

Windows, device for protecting joints of, E. O. 
Read 



Wire spacer and twister, J. H. Rogers 529,897 

Wood preserving compound, A. D. Polsgrove 529,834 

Woven pile fabric, H. Hardwick 529,858 

Wrappint: machine, paper, C. M. & H. D. Bar- 
tholomew ; 529,848 

Wrench. See Combination wrench. Pipe 

wrench. 
Wrench, J. Fatkin 530.029 



DESIGNS. 

Badge, F. Ellis 23,816 

Badge, B. S. Whitehead 23,817 

Carpet, A. M. Rose 23,823 

Carpet body, A. M, Rose 23,821 

Carpet b»rder, A. M. Rose 23,822 

Lantern globe, VV. 8omerville 23,S24 

Stove, cook, J. L. Gobeille 23,826 

Sword hilt.H W. Field 23,820 

Sword scabbard. C. H. Lindenberg 23,818. 23.819 

Telephones, transmitter post for, W. Gray 23,825 



TRADE MARKS. 

Cigars, cigarettes, smokinfi and chewing tobacco 

and snuff. A. Goodman 25,553 

Gloves and fabric and woolen gloves, cuffs, and 

mittens, leather, Fownes, Brothers & Co 25,5.^4 

Lard. Fowler Brothers 25,556 

Sarsaparilla liquid compound, Gold Medal Sa.'sa- 

parilla Company 25,552 

Soap and certain named toilet preparations, T. 

Lee ming & Co 25,551 

Variiish and shellac, brewers', Mayaz & Co 25,555 



A in-inriMl coi»v of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 18*.t, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

< 'nn.-Kli.-iD pnii-iirw may now be obtained by tne in- 
ventors for any of the inventions named in the fore- 
going list, provided they aresimple, ataoost of $40 each. 
If complicated the cost will be a little more. t"or full 
instructions address Munn & Co., 361 Broadway, New 
\ ork. Other foreign patents may also be obtained. 



^^Dpertisements. 



ORDINARY RATES. 

Inftiile Pnffe. eiich iiiHeriioii - - 7'J centfi n line 
IliirU PiiL'^e. fiiirti inNtTlinii - - - - :$1.00 a line 

It^" For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eitrht 
words per line. This notice shows the width of tbe.line. 
and is set in agate type. "Fingravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Foot Lathe 

Swings 
9x25 in. 





Seneca Falls Mfg. Co. 695 Water St., Seneca Falls, N.Y, 



B ATllCC Shapers, Planers, Drills, Machine Shop 
LH I nCO^ Outfits, Foot Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culvert St., Cincinnati, O. 




hmi Usr by Compresssi Air. 

We take pleasure in announcing that by arrangements 
made with J. G. Pohle, we are enabled to furnish our 
customers with the 

IMIHLE AIR lilFT PUMP, 

protected by numerous American and Foreign patents. 
I'his department ot our business will be under the per- 
sonal supervision of Dr. Pohle, tlie inventor and pat'ee. 

THE INGERSOLL-SEKGEANT DRILL CO., 
Havemeyer Building, 26 Cortlandt St., New Ifork. 



Green River Patent Spiral Fluted Reamers. 




Roughing and Finishing Taper Reamers. 

Send for Catalogue. 
Wiley & Russell Mfg. Co., Greenfield, Mass.. Q. S. A. 



If you want the best CHUCKS, buy Westcott's 

Ijittle Giant Double Grip 
Drill Chucks I ittJe Giant 
Dull Chucks 
I m p r o V (Mi , 
Oneida Drill 
ChuLks, Cut- 
t 1 n g - o ft' 
f hufks. Scroll 
( o m bination 
Lathe (Chucks, 
Combination I atlie Chucks Plain Universal Tjathe 
Chucks, Independent loathe Chucks. Mado by 
W<?wtcoit ('hiick Co.. Oneida, \. Y., t'. S. A. 
Ask for catalogue in English, French, Spanish or German, 
FiHST PinzE at Columbian Exposition, 1H93. 
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Jhe Scientific A merican 

PUBLICATIONS FOR 1895. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 

The Scientific American (.weekly), one year - $3.00 

The Scientific American Supplement (weekly), one 

year, -- ___.___- 5.00 

The Scientific American, Spanish Edition (month- 
ly), one year, -____.-- 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year, ----- 2.50 

COMBINED RATES. 
The Scientific American and Supplement - - $7.00 
The Scientific American and Architects and Build- 
ers Edition, .-_------ 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, _ - - - - 9.00 

Provart innate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

iniJNN & CO.. 361 Broadway, \ew York. 



ELECTRICITY 

Mechanics, Steam Engineering, Mechanical 
Drawing, Architecture, R, K. and Bridge 
Kngineering. Plumbing, Heating, Mining, 
English Branches. Send for free circular, 
Stating subject wish to study or your trade. 
Correepondence School of Industrial 
Sciences. SCRANTON* FA. 




THE MECHANIC ARTS AND MOD- 

ern Educations.— A lecture by Prof. R. H. Thurston, de- 
livered before the Virginia Mechanics' Institute, Rich- 
mond, Va., May 18, 1894. Science and the Arts, Supple- 
menting the Scholastic, An Ancient Steam Engine, 
Newer Education, The Telephone, Industrial Armies. 
Contained in Scientific American Supplement, 
No. 983. Price lOcents. To be had at this oflice and 
from all newsdealers. 



ARB0RUNDUM 



■HARDEST ABRASIVE KNOWN. EMERY AND 
■Diamond Powder Substitute. In FLOuRr 

nPO WDELRrCRYSTALrWHEELrSLAB i HONE FORM. 
iCAPBORUNDUM Co. MONONGAHFLA CITf. PA. U.S.A. 



Experimental & Model Work 

Electrical Instruments, Fine Machinery, Special Appa^ 

ratus, Telephones, Photograph Machines, Repairs, etc. 

E. V. BAILLARD, 106 Liberty Street, N. Y. 



ROCK DRILLS 

AIR COMPRESSORS &i 

GENERAL MACHINERY FOR gipra 



MmiNcTuNNELINt,^""" , 

RAND DRILLCo 23 Park Place newyork!**)! 



[WELL DRILLING MACHINERY 

MANUFACTURED BV 

WILLIAMS BROTHERS. 

ITHACA, N.Y. 
I MOUNTED OR ON SILLS, FOR 
lOEEP OR SHALLOW WELLS, WITH) 
\ STEAM OR HORSE'POWER 
] SEND FOR CATALOGUE 
'ADDRESS )VILlJAMSBR05.1THACAtKj3 




ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. S*ime cliemical features of artesian well 
supply. Contained in Scientific American Stip- 
pi,i<;mknt. No. 043. Price 10 cents. To be had at this 
office and from all newsdejilers. 



OilWell Supply Co. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests, 

Boilers, Engines, Pipe, Cordage, Drilling 

Tools.etc. llhie'd vaiauigut, }trict iisis. 

u'Hd disco-tuit slteets on reQiiesi. 

Pittsburg, Oil City and Bradford, Pa. 
Also. 32 Cortlandt St., New York. 

ICE BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directk)ns in full. Four engravings, showing mode ot 
const ruction. Views of the two fastest ice-saiiing bouts 
used on the Hudson river m winter. By Ji. A. Horsfail, 
M.E. Contained in Scientific American Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 





Low Tariff Prices 51 S^ll«i"5fl 




'i». 



^ Yalliahle Book 




12,500 EB,ecei|Us. 70S l'a«rps. Price $5. 

B»und in Sheep, S*i. Haij-Moroccn, S:<i.50. 

Thissplendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
euiitir Ainerican durine the past fifty years; together 
with many valuable and important additions. 

4)vei" 'I'«'<'lvi' 'IMi oii<>i:iii<l selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the m«st comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and |)ractical experience of the ablest chemists and 
workers in all parts of the world ; tlie information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be tiiought of. relating 
to formula used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many diflerent processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufactureof sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

ZW Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York* 
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Famided b y Math£W Carey, 1785. 

HENRY CAREV^BAIRD & 



CO. 



IkddstrialPdblishkrs, Booksellers & Importers 
810 Wnliiul r>t.. Philndelpliia, Pa., IJ. S. A. 

^:W Our New and Revised Catalogue o f Practical and 
Scientlflc Books, 90 pages, Svo, and ourother Catalogues 
and Circulars, the wbole covering every branch of sci- 
ence applied to the Arts, sent tree and free of postage 
to any one in any part of the world who will furnish his 
address. 



For the Pictorial and Literary Presentation of 
tile Events of tlie Day 

Harper's -^'• 
Weekly 



.*s^ 



TAKES THE LEAD. 

In addition to its many other attractions, illus- 
trated records of the achievements in ... . 

^•SCIENCE AND ART '^ 

form a notable feature. During 1894 there have 
been capital articles on such topics as : . . . . 

Ohicago Drainage Oanal. 

Eecent Excavations at Dashur, Egypt. 

Gold Mines of Colorado. 

Meed of a National Health Board. 

Electrical Industries. 

Cleansing the Streets of Paris. 

Constant advancement in excellence is the chief 
guide in the direction of HARPER'S WEEKLY, 
and, with almost boundless resources, it will con- 
tinue to treat every scientific event of public in= 
terest comprehensively and at the shortest notice. 



You Heed This Watch! 

ONLY $7.43. 

SP£CIAL OFFER. 

We have lor sale a BEAUTIFL'I, CALENDAR WATCll 

which not only tells the time like ordinary first-class watches, but 
also l<!ll. the Djiv of iht? Weeli, the Date iil the H onth, 
the ;»IouIh ami Ohiingcs of the Uluoii. as you see by the ac- 
companying correct likeness of the watch, which shows the exact 
size. This watch is an ex<|iiisite ueiii. with fancy porcelain 
dial and oxidized steel case, to which no description can do justice. 
You must see it to judge fairly. It is an elegant and reliable 
timepiece in every way {8- jeweled stem winder), and is turnishea 
by a Nassau Street firm, whose factory is in Switzerland. Kaon 
watch is guaranteed by them. The watch will not only be inval. 
uable to you but it win make an l'.l,Et;ANi; << I ,•' ' ;.,■ • 

We otter it for sale at the remarkably low price ot*7.'l,{. You 
need send no money in advance unless you prefer. The watch will 
be sent C. O. D. by express. You can examine it, and if satisfac- 
tory, pay the $7.4.S to the Express Co. You save express charges 
by remitting in advance, as we send watch tjy registered mail, 
prepaid, when remittance accompanies order. I'he regular price 
is S12.00. Cheaper watches than this are oflered, of course, but 
this is the Only calend.\u Watch. It will not only be found 
in every way a reliable timepiece for daily use, but in appearance 
it commends itsellto the most refined and genteel taste, anait 
would be regarded anywhere as a costly ornament, 'i his lot <* 
Calendar Watches has been secured by us lor disposal through 

our other dealings with the firm that manulactures them, and this , ^^ , ^, , .... 

sale is aneitraordinary one. Do not failto order atonce. State whetherladles' or gents' size is Ueslred. 

Adiress WATCH DKl'AUTMENT. Homes aud Hearths Co., 'J9 I'ark Row, New JTork. 




32d Thousand Now Kcafly. 

A B C OF ELECTRICITY 

By WM. H. MEADOWCROFT. 

From the Laboratory of Thos. A. Edison. 
Orange, N. J., Sept. 24, 1888. 
Dear Sir :-I have read the MS. of your "ABC of 
Electricity," and find that the statements you have made 
therein are correct. Vour treatment of the subject, and 
arrangement of the matter, have impressed me favor- 
ably. Yourstruly, THOS. A. EDISON. 

" Electric science is making magnificent strides, ;ind 
this book H!ls a useful office in setting forth the features 
and characters of these advances."— Brooklyn Times. 

"The book i.s wel] illustrated, and no pains have been 
spared to make it accurate and reliable throughout."— 
Electrical Review. 

"In simple language theauthor lays bare the secrets 

of electrical science and application."— Electrical World. 

108 pages, illustrated. Cloth binding. Will be sent 

postpaid for 50 cents. 

HOME BOOK CO., 45 Vesey St., New York. 




SINTZ GAS ENGINE GO. 



GRAND RAPIDS, MICH., 
U. S. A. 
Manufacturers of the Siiitz Sta- 
fiiiimry nuil l>lm'iiie 4:iiii»«and 
(wii!<i(>liiie Lii gill !'!!«. Especially 
adapted for Boats and Electric 
Lifibting. Runs with manufac- 
tured or natural gas — Boats and 
launches. Prices within the reach 
of all. 2^" Send for Catalogue. 
Mention this paper. 



AUTOMOBILE CARRIAGES.— A GEN- 

eral description of the automobile vehicles to which 
prizes were awarded in the recent competition organized 
by the Petit Journal, of Paris. With U illustrations. 
(.Contained in Scientific American Supplement, No. 
979. Price lOcents. To be had at this office and from 
all newsdealers. 




The United 

Autographic Register Co., 

I 48- 1 54 Monroe St. Chicago 

REGISTERS LEASED ''' ^; 

, cost 

of less than 2 cents per day. 
AT? 901 T1 "' irom $15 to' $50. 
UK aum ,, „,-.-,,„ use. Made 
in 2t; styles. Send for Circulars 

BEWARE of Infringements. 



VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters 10 the editor of the Scien- 
tific Ameuioan on the question of the speed of ice 
boats, Oeiiiorsiraiirit: how and why it is tiiat these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatiiry diagr:ims. Contained in s-cikn'TIFic 
AMERICAN SUPPLEMENT. No. '.J14. Price 10 cents. 
To be had at rhistifficeand from all newsdealers. 



Patent Steel 
SKELETON LEGS 

Are the Best. 
Established 1849. 
D. W. Koi.BE&SON, 1339 Arch St., 



Philadelphia. 



cji\rchitectural j^ooks 

Useful, Beautiful and Cheap. 

Any person about to erect a dwelling hduse or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the Architects' AND Boildeus' Edition of the Sci- 
entific American. 

The information these volumes contain renders the 
worlt almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work sufTgestive and most useful. 'J'hey contain colored 
plates of the elevation, plan, and detail drawings of 
almost every class of building, with specification and 
approximate cost. 

Seventeen bound volumes are now ready and may be 
obtained, by mail, direct from the publishers or from 
any newsdealer. Price ¥2.00 a volume. Stitched in 
paper covers. Subscription price, per annum, $2.50. 
Addrees and remit to 

3HJNN & CO., Publishers, 

361 Broadway, New ITork* 



CIDCT PI AQQ Agents wanted to sell Boiler At- 
rlnO I "ULnOO taehment placed on two months' 

trial. Commission paid to agent when machine is at- 
tached, whether accepted or not. Only good salesmen 
need apply. COOK A. B. C. CO., Fort Wayne, Ind. 

16 C. P., 1 10 Volt Dynamo 

To introduce our Dynamos 
and Motors of larger capaci- 
ty and gain the confidence of 
the public, we place on the 
marketa high grade machine 
retaining all the special fea- 
tures of larger machines. 
Durable, efficient, compound 
wound, self -oiling, finely fin- 
ished. Plating Oyuauios. 
all sizes. 
iW Send for circular No. 22. 

irOTH & Et:K, 
33 Market St., Chicago, 111. 



How To IVlake a Dynamo 

OR .UOTOR. M horse power size, Illustrated with 
full working drawings. By Kdw. Trevert. Price lUc. 




PHOTOMETRY.— A SERIES OF LEG- 

tures delivered before the Society of ArtsbyCapt. VV. 
de W. Abney, in which the author endeavors to give an 
idea of the general principles of photometry from the 
scientific standpoint of the question. With 19 illustra- 
tions. Contained in Scientific American Supple- 
ment, Nos. 980, 981. and 98'^. Price 10 cents each 
or 30 cents for the series. To be had at this office and 
from all newsdealers. 



FOR SALE OR RENT. 

Water Po^ver, lowest 800 horse, and 17 acres land, 
located in Manlius Village, N. Y., near West Shore road. 
Already a manufacturing center. Sale on easy t em is, or 
loiw lease at loiv rental. Might furnish some capital to 
right enterprise. Address C. A. Lakin, Manlius, N. Y., or 
C. N. Grannis. 264 Fifth Avenue, New York. 



o 



6 



Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably ia 
patentable by writing to Blunn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientllic .4mer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
$3 a year. Specimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 
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—Photo-zinc, half tone and wood. What do you 
need ? Indiana Illustrating Co., Indianapolis, Ind. 



AGENTS WANTED 



to sell Mrs. Parker's Com- 
plete Housekeeper. New 
plan. Three hundred per cent, profit. RICHARDSON 
CO., 82 Reade Street, New York. 




18 KARAT 

BOLD PLATE 

LADIES' OR GENT'S SIZE. 

5;UTTH1S OUT and send it to US 
^Vr'ilh your name and address and 
we will send you this watch by ex- 
' press forexaminaLion. A Guar- 
antee for 5 Years and chain 
and charm sent with it. You 
examine it and if you think it 
|a bargain pay our sam pie price» 
'$2.50, and itis yours. It is beau- 
tifully engraved and warranted 
,the best time-keeper in the 
World for the money and equal 
inappearance toagenuineSolid 
Gold Watch. Write to-day, this 
ofTer will not appear again. 

u> EASTLAKE MFG. CO., 
r^JJ* Corner Adamsand state Sti; 
= CHICAGO, ILL: 



MATCH * MACHINERY. 

Latest improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 




S25to$50 ^Agl 

Ueiltleiueii, using or Bellinir 
''Old Reliable Plater.'* Only 
praciicat way toreplale rust; and 
wiirn knives, forks, spoons, rtf ; 

quickly doue by dipping iu melli'd 
ui lal No experience, polishing 
or iiiichinery. Thick plate at one 
opt ration; lasia 5 to 10 years; fine 
fliiish when taken from the plater. 
Fvfry family has plating to do. 
Putt r sells readily. Profits large. 
W P IIirrison&Co..Columbus.O. 



AM) Al>\ M t TO J.i^ V XiX^ X VrXVO. 

Experimental work of every description. Automatic 

machinery designed and built. IW Send for circular. 

MALTBY MFG. CO., Brooklyn, N. Y. 



\ERICAN WATCI 



a !1 '^fi will now buy a. reliable AMERI. ' 
RCW WATCH in BtrungGOLD PLATED 1 
1 Dust Proof Case, Will noE vary a min- 

aOdaya; la as durable as any iratch 11 

made FULLY GUARANTEED. <I'ub- \ 

lisbera of this paper will tell yoii we are relia- 

UliU) ItliasAMERICANpatentlever MOVEMENT, 

I atent Escapement and Regulator, Lantern Pinion, 

|J40 heua to minute; No key required to wind and 

llset weLeht4oz.;eiactly like cut: Post-paid for t1 50, 

■i for Ji oo, 13 for Jlo.iiP. byeipress. Mention paper 

'/ and we will include handsome gold plated CHAIN & 

I CHARM. AGENTS & Storekeepers send for TERMS. 

Catalogue of 1000 new articles FREE. 

ROBERT II. INUERSOLL ft BRO., ' 
65 C0RTL1NDTST..NEWI0RECITI. 



EM A KJI CI I M ^ practically taught and 
■^ 9\ nn d t* I l« Vf information as to pro- 
curing suitable help and materials given. Reliable 
formulaesold. Address ENAMEL, Box773, New York. 







ah" TEi*E.Prt?NE Supplies. 



6E.Nt> FOR CATAUOGWE, 



DCrCllfCD'Q CAIC The entire plant and good 
nCUCIVCn O OHLCi win of theStark Machine 
and Tool Co., including real estate, tools, machin- 
ery, patterns, etc. alsi thousands of dollars of orders on 
hand. This plant is located at thccornerof Hudson 
and Seventh Sts , Bufff.io, N. Y„ and consists of a four 
story brick building fully equipped for the manufacture 
of tinner's machines and tools, machinery for working 
sheet metal, presses, dies, etc. The factory is now in 
operation, and all information in reference to same 
cheerfully given. Address MICHAEL NEWELL, Re- 
ceiver, cor. Hudson and Seventh Sts., Buffalo, N. Y. 



AND FINEGRftY IRON ALSO STEEL 
^ 7 CASTINGS FROMSPECIAL „|^c 

i |.nwl" LEHIGH AVE. & AMLRICAN^r. PHILA . ' ""P '^< 



KEEP THE HEAD COOL. 

The Braided Wire Spring 
I'illuw IS Cool and 
Cleanly. Comfort- 
able as down or 
feathers. Practi- 
cally indestruct- 
ible. Price, up- 
holstered in fine 
hair: Adult's, 
20 X 28, f!3.50; Couch, 20 x 20, $8.00; Child's, 14 x 22, $2.50. 

Sent, express prepaid, on receipt of price. Address 
Weston A. Welle Mfg. Co., lUJ-lUti NobleSt., I'hila., Pa. 





?§u USE GRINDSTONES? 



If so, we can supply you. All sizes 
itiiiiiiiitMl and II iiiiioii iiK'd. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. Z^^ Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Floor. Wilsliire. Cleveland, 0. 



High GitAi>E Oni.v. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress RUMSEY & Co., Ltd., Seneca Falls, N. Y. 




"P-TO-DATE CLOTHING 

Solddirectto conHumers AT LOWEST PHICEa 
ever before offered. Buy direct from im- 
porters and manufacturers. We ship 
WITH PR1V1LE <;E of KXAltllNATION. We 
Bavo you from 30 to 50 \niT cent. A tailor 
fit suit, ftli.iJO. Fall or winter overcoats, 
*5.50. Boys' combination Suits $2.18. 
FI: R OVE^ Etr OATS A SPEi'lALTY. Sendto-day 
forFltEE mammoth catalog. Address 
OX FO R D M FG. CO. ,clothIng Dept.T, 35 
344 Wabash Ave., Chicagoi k-^- 




YOU CAN BECOME 
A WATCHMAKER 

And establish y ourselt in a pajinetmal- 
ness, by securing our set ot tools and 
Instruction Boou. All fir8t-claB_S 
Jexvelnr's tnois. ^vhlcll cc 



unn.^.^. « tOO!si""^^^"*c^ *^ost at 
wboISale $6.60. Booktellsyouhow 
touae theni-malces success easy. 
, Book and Tools S4.75. (sea 
'picture), ^ent by express on receipt ot 
price; $4.75 or C. O. D. where $1.00 ac- 
companie« the order. Sendtor our price 
listi: HOFMAN SUPPLY CO., 

WholssBle UealerB Id 
ITATEHJliEEES' TOOLS ANDSCPPUBSi 
ISS.Hay St.. Columbus. Obio. 



The largest and mostcohpieu 
lineof draughting room furniture 

MANUF/VCTUREO BY 

Morse Machine co.rochester,n.y 





CRITERION MAGIC LANTERNS stere^pticons. 

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution 
of scientific attachments. We malte lanterns and views for all Itinds of uses. 
ttX~ Catnloques tree. J. B. COl.T ifc <:<).. IK lievknian !*f., New York. 
^ La Salle Street, Chicago, lu. U40 Market Street, San Francisco, Cal. 



WITH 
YOUR 



WORKSHOP Ti' 

With outfits of Barnes Wood and Metal Working 

m- FOOT POWER ^^^a 

Machinery you can successfully com- 
pete with Factories that use steam 
power, both in quality and profit on product. 
Hie only complete line of such machineg 
made. Have stood the test twenty years. 
Send for catalogue. Address: 

W. F. & JOHN BARNES CO., 
1999 Ruby St., Rockford, Ills 




Parson's Horological Institute. 

Scl]ool for B[Iatcl]i]iakers 

ENGRAVERS AND JEWELERS. 

'SiW Send for Catalogue and References. 

PARSON'S Horological Institute, 

30'2 Bradley Avenue, PEORIA, ILL. 



SAFETY THRUST COLLARS 

S(n.Ti) AM) SPLIT. /lTII 

Of character and at price to suit y (^a 
the most critical tiuyer Dealeislh 
in shafting will cnnsuit then \\\ 
interests in writiiifj: foi Piice 
Ijist and IJiscounts. 
The GouvEiiNEUii Machine Co., Gouverneur, N. Y. 





MAXIM'S FLYING MAGHmE.— FULL 

description of the remarkable apparatus which Mr. 
Maxim recently propelled through the air with marked 
success. With 12 illustrati{)ns. ('onlaiiied in SCIEN- 
TIFIC AMEUICAN Supplemknt, No. 97<i. Price 10 
cents. To be had at this officeand from all newsdealers. 



MILLER& VAN WINKLE 

STEaWlREAND STEEL SPRINGS 



. A SPECIALTY." S 



•iiii'tiT-Tn-iii'i'ii 



TYPEWRITERS. 

All makes lialf-price. Rebuilt to equal new. Shiiiped 

without deposit to responsible parties in all parts of the 

world. Unprejudiced advice given. lUust'd cata. free. 

TYPEWKITEI! ) 4.5 Iiil)erty Street, 

IIEAIIQIIAHTEUS, I NewYorli.D.S A. 




EXCHANGE, 

8 Barclay St., New York. 

We willsaveyou from 10 to 
50 per cent, on Typewriters 
of all makes. 

Sevd for catalogue. 



GROUND MICA 

SHANNOCK MICA CO, 



of all grades and 
for a U purposes 
SHANNOCK, K. I. 



The Bailey Automatic Bicycle Brake 



is as quick in action as thought it- 
self. So unobtrusive, the rider 
would never know he had it were it 
not for the instant and effective aid 
it gives him when wanted. BAILEY" 
MI-'G. CO.. 207 S. Canal St.,CHlCAGO. 




WOUTHIiF.V «T.\I.l. WOUKS. 53 

Elm St., Boston, Mass., have snM SCXK) of his 
Patent 25-lb. Slow Feed Oat Mangers. Price 
SI .(lO. VAX Ness Co., .50 Warren St., N. Y. 
W. Y. WAKKER, 140 N. Kroad Street, l*hila. 



5TERE0PTIC0NS. 
MAGIC LANTERNS AND 

ACCESSORIES, SEND FOR CATALOGUE 

TO CHA5 BESELERhaker2I8GENTRE ST. 

NEW YORK; 



Fourteenth Edition of 

Experimental Science 




V-iO Pagres and 110 iMipei b (.iU!« added. 

Just the thing for a present for any man, woman, 
"tudent, teacber, or any one interested in science. 

In the new matter contained In the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anortboscope, together 
with other new and interesting Optical Illusions, the 
Optica) Projection of Opaque Objet^Ls. new experinienta 
in I'l'ojecticn, lridesc(^Tit ijiass, wonu; points in Photo- 
graphv, including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore Find- 
er, Rlectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter whicb will prove of interest to scien- 
tific readers. 

840 pages, T82 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail. iS'4. Half morocco, S5. 

^^'Seiid for illustrated civcniaT. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. NEW YORK. 
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J^cieutific J^mciiciitt. 



[December 8, 1894. 



"^Dpcrfiscntcnte. 



ORDINARY RATES. 



Inside Pagre. each ini^ertioii* 
Back Page, each insertion. 



75 cents a line 
- $1.00 a line 

tW~ For some classes of Advertisements, Special and 
Higher rates are required. 

'I'he atove are charges per agate line — about eight 
weirds per line. This notice ahowa the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by meaaure- 
mtnt, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



COLD FORGED PRODUCT. 

Fluted Tire Bolt 

Patented Nov. 11, 1890 ; Oct. 20, 1891. 




la Btiffer and stronger than a common bolt. The tinted 

shank prevents the bolt from turning 

in the rim and tire. 

I MACHINE SCREWS 
1 ST<»VE BOLTS 
■( LOCK CAP SCREWS 
FORGF. D SIDE KN<»B SCREWS 

I THREADED WIRES 



COLD 



AMERICA. "^^^W. COMPANY, 



PRO* 



Jfit, R. I. 



■AH. P. GASJNGINE CASTINGS 

A.F.WEED&CO. 

106 & 108 Liberty St, 




New York. 

Castings and Parts 
for Small Engines, 
Boilers, Dynamos. 
iW Send stamp for 

Illustrated Booklet. 



KODAKS 



$6.oo 

to $IO0.00. 



The lightestand most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 

5 Send for % Rochester, 

Catalouge.^ 



N. Y. 




VANDUZEN^ErPUMP 

THE BEST IN THE WORLD, 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

lO SIZSS. 

200 to 12000 Gallon! per Hour. 
Cost $7 to$75each. Address 

THEVANDUZEN&TIFTCO., 

t iD'iGS E. Second St.. Citicinnati, 0. 



mi 

n CITMC 



WN""*" FOR FINE ToqiSiimrRYSHop 
c^i'ioGr C.H.BESLY&CO; 

CHICAGO, ILL.U.S.A. 



METHODS OF MINE TIMBERING — 

By \V, H. Storms. A very valuable and exhaustive 
paper on the subject of timberinK mines to prevent 
caving. With r)0 illustrations. Contained in Scien- 
tific AMERICAN STTPPLEiMENT, NOS. 975, 976, 977. 

ft7Sand979. Price 10 cents each or 50 cents for the 
series. To be had at this office and from all newsdealers. 




Mistakes in Addition^ 

Office Headache* 

and mistakes in carrying forward 
don't occur where the Conipto- 
meierisuBBd. It saves half the 
time in doing the work and all 
time looking for errors. Solves 
with great rapidity and absolute 
accuracy all arithmetical prob- 
lems. Why do n't you get one 1 

Write for Pamplilet. 

FELT & TARRANT MFG CO. 

62-66 Illinois St., Chicaoo- 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegrapli and Telephone, 
and controls Letters-Patent 
No, 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



the: onl.y storage battery in use in central, 
stations of aiherican m anufacture. 

THE ELECTRIC STORAGE BATTERY CO., 
c^ Drexel Building, Philadelphia, Pa. 

(Chloride a<^ci™ulator. 

^^ TRADEMARK. M.m. REGISTERED SEPT. 1 1 , 1894. 

^^tei^*'*''^'^^^ Electrical Storage Cells of any llesired (.'apacity. 

1^" Catalogues giving Capacities^ JHmensions, Weights, Prices, etc., on application. 





THE MODERN ICE YACHT. — BY 

Geo. \V. Polk. A new and valuable paper, containing 
full, practical directions and specifieatidns t»r the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms, llluatriited with en- 
gravintrs drawn to scale, showing the form, position, 
and arrantren:ient of all the parts. Contained in SriPiN- 
TiFic American Sltpplkment, No. *»'.i4. Price 10 
cents. To be had at this oflfice and of all newsdealers. 



W. L. Douglas 

OU^\F IS THE BEST. 
On^/b NO SQUEAKING. 

*5. CORDOVAN. 

FRENCH& ENAMELLED calf: 

*4.*3.5PFlNECAlf&kAN6AR0[l 

$ 3.5.0 P0LICE,3 SOLES. 

*2S,o.$2.W0RKINGMEN« 

^'' EXTRA FINE. '» 

*2.*I.75BoysSchoolShoE3. 

•LADIES- 

^SEND FOR CATALOGUE 
^W-L-DOUGLAS, 

BROCKTON, MASS. 
You can saTe money by ^vearingr the 
W. L. Douelas $3.00 Shoe. 

Because, we are the largest manufacturers of 
this gradeof shoes inthe world, andguarantee their 
value by stamping the name and price on the 
bottom, which protect you against high prices and 
the middleman's profits. Our shoes equal custom 
work in style, easy fitting and wearing qualities. 
We have them sold everywhere atlower prices for 
the value given than any other make. Take no sub- 
stitute. If your dealer cannot supply you, we can. 




mtowu^^E Motor Of I r Century 

fl fv^, yr\\ Canbeuaedani/ jJiftcc, todoany 

I 'fi/ \ .// W ivork. iind hY anv (me. JNo Boll- 




Can be used any place, to do any 
u'ork, and by wiiy one. JNo Bolt 
or! Ko Fire! NoKteam! No 
Asbes ! No Gauges ! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow- 
er. For circulars, etc., address 
f^hartei' (ias Kiiirine Co, 
P.O. Box 148. Sli-iling, III. 



TYPE WHEELS. W0DEL8 LEXPERIMENTAU WORK. SMALL MMHlHERt 
NO \rt LTIESfclTC. NEW TOWK STEHCIL WORKS lOa HftSSftU ST N,T. 



Towers, Tanks and Tubs 



PATENT SECTIONAIi 

ALL IRON TOWERS. 

PLAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty, 

W. E. CALDWELL CO. 

319 E. Main Strept, 
LOUISVIl.l.E, KY., V. S. A. 




At 5 Price 



Bicvcles, Watches, Guns, Buggies HirDeee, 

Sowing Machines. Organa, Pinnoa, Sal'ep,ToolB 
Scales of all v irieiies and lOOu other articles. 
Lista free. Chicago Scale Co., Chicago, 111. 



STARRETT'S- 

IMPROVED SPEED INDICATOR. 

Graduations show every revo- 
lution, and with two rows of 
figures, read botb right and left 
as the shaft may run. Auxil- 
iary split cap is made to slip over the 
pointed spindle to use on a center or 
pointed shaft. 

iW lUiistrated Catalogue Free. 

LO QTJIDDCTT Manufacturer of Fine Tools. 
■ O. O I HnnC I I ) P.O.Box 13, ATHOL, MASS. 



JEiSSOP'S ,STEEU"bV/t- 

«-"- FOR TOOLS, SAWS ETC. 

W!!! JESSOP A SONS CS 91 JOHN ST. NEW YORK 





^ THE "MUNSON" TYPEWRITER. ^ 

This machine is an "evolution," the outgrowth of years of experience and the 

best results of scientifie work. Its principles appeal at once to the 

educated mechanic. It is LikIh* i*iiiall. ('onipaci. 

Easily opei-ated. with Universal Key Itoai-il. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
durable and easily kept in order. :tO keys, 90 characters. Weight, with carry- 
ing caee, 16 pounds. Special wheels for different languages. 



Highest Medal Awarded, World's Fair, Chicago, 1 



Send for circular to 



The Munson Typewriter Co., 171 E, Division Street, Chicago. III., U. S. A, 



5cientific g ook C atalogue 



RECENTI.Y PUBl.ISHED. 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
I>IIINN iSc CO., Publishers Scientific American, 

3*»1 Broadway, New York. 



"S^o^Jr LICHT right ^^^^InVVt. 




Faries' Patent TIniversal Tjamp Holder. 

Several stylesand sizes. Ask your dealer for them, or 
write direct to FAIJIES MANUF'G CO.. 
t^" Catalogue free. Decatur, III. 




CLAYiTORBENSEN, GLOUCESTER CITY, N.J. 

DESIGNERS & BUILDE.RS OF YACHTS, 
LAUNCHES ►*<' HOUSE. BOATS. 



SELND g CEINTS FOR 



BUY 
TELEPHONES 

That nre ki)o<I — not **clieap iliiiig«i." The difler- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are ItOTEl (lOOl). 

WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Trlephones in the United States. 



KM FIBER 

[tlaniifnctory Establislii-il 17(il. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WKfTING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

>lanufactory Established 1761> 




S 



TflESTAND^BD 

87 MAIDEN LANE, 

VEW TOXtK. 

CUUSO, PMLAOEUWA, UmOOL 




PAID for all kinds of good iSeconil-haiid 
Iron and Wood-Woi-king lUachiiirry . 
Address W. P. DAVIiS. Rochester, N. Y. 



EUJI p D V Emery Wheels, Grinding Ma- 
Iwl ^ 1% f f chines and Grinders' Supplies, 
Quick process and large stock. When in a hurry, 
buy of THE TAMTK CO., New York City, 
Cincinnati, and Stroudsburg, Pa. 



SCIENTinC AMERICA]^ SUPPLE- 

MENl'. Any desired back number of the SciENTiiic 
American Supplement can be had at this oflfice for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

m BULL'S'EYE 

^^^ THE NEW RIND UF CALVIEItA. 

Illustrated in Scientific American. March 31st, p. 197 
LIGHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practical Camera in the World regard- 
less of price. Prices. iS8 to iS15. 

t^" Send for Descriptum, with Sample of Work. 
Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass. 



CATES ROCK & ORE BREAKER 

Capacily up to 200 tons per honr. 

Has produced more ballast, road 
metal, and hroken more ore than 
all other Breakers combined. 

Builders of high grade Mining 
Machinery, King-Darragh Concen- 
trator, Connersville Blowers. 
1^ Send for Catalogues. 
GATES IRON AVORKS, 
50 C So. Clinton St., Chicago. 
136 C Liberty St., N. V, 237 C Franklin St,. Boston, Mass. 




A DELIGHTFUL. CHRISTMAS GIFT. 



The Kombi 
Camera 



FB P P f Samplecopy of the Blacksmith And 
n Eb C ■ WHEELWRiGm', filled with illustra- 
tions, will be sent without charge to any part of the 
world to any blacksmith who will write for it. Address 
M. T. RICHARDSON CO.. S4 Reade St., New York. 
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I, > ^nr. IncandesclnTlamps. 

i A / 0-C.WHITECO. WORCESTER, 

1-*®^ SEND FOR CIRCULARS. MASS. 




PERFORATORS OF ALL METALS 

For Cotton, Oil and Rice Mills, Sugar Houses, Distilleries. Phosphate and Fertilizer 
Works, Mining and Concentrating, Gas and Water Works, Elevators, Threshers, Sepa- 
rators, Corn Shellers. and all kinds of Grain Cleaning Machinery. Heavy -teel and Iron 
Plates and Cylinders for Screening Ore, Coal, Stone. For Filters, Strainers, Ventila- 
tors, Oil, Gas and Vapor Stoves and all special purposes. Special sizes for Coffee Clean- 
ing and Boasting Machinery. Perforated Tin and Brass. 
The H ai'i'iiigtnii *fc Kins: rerforatine <Jo ., (!hiciigo. and 284 Pearl St., N.Y 




Makes a picture the size of 
this and in any shape you 
please. It is a combined 
camera and graphoscope. 
1^ by 2 in.— weiehs 4 oz. 
Goes in any pocket, no tri- 
pod to carry. |^" Any 
Boy or Girl can use it. 
Will photograph anything 
— or anybody. Can be made very profltft-^^^' 

The Kombi, complete, S3.5 0. 

!Strip of Film .(25 expot^iires) ''Zit 

cents additionnl. 

[f not for sale by your photo dealer, the Kombi will be 

sent to any address, postage paid, on receipt of price. 

ALFRED C. KE]>II*ER,208 Lake St., Chicago 




THE "CLIMAX' 

Stereotyper and Moulding 



Press 




combined, for making perfect C!ellii- 
loid Stereotyjipiii to be used in 
place of metal stereotypes. Also for 
making Riibhei- St;iiii|>f«. Should 
be in use in every printing office. 

See Sci. Am., Dec. 30, 1893. Send for 
circular to 

TilE J. F. W. DORIHAN CO. 
317 E. German ^t., 

Rnltimore, Md. 
Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 



THE 
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m" ESTABLISHED 1S45. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postag:e. 
Weekly--53 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Klectricity.Teleeraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year-52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollai's by 
the publishers; six months, $1.50; three months, $1.09. 

Clubs.— Special rates for several names, and to Post- 
masters. Write for particulars. ^ 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender't "isk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 

m 
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This is a separate and dii^tinct publication from The 
SCIENTIFIC American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Encineering, Mining, ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Ec<)nomy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

Tlie most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

I>Il NN & CO., 361 Broadway, New York, 
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The Scientific American Architects' and 
Builders' Edition is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most interesting 
examples of modem Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the liarsest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MtTNN & CO., Publishers, 

361 Broadway, New Vork. 

PRINTIIVa IltfKS^ 

The Scientific American is printed with CHAS, 
KNEC JOHNSON & <'0.'S INK, Tenth and Lombard 
Sts., Philadeipbia. and 47 Rose Si.,opp. Duane. New Vork 
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